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PREFACE 


The  present  report  describes  research  carried  out  by  the  Americas 
Institutes  for  Research.  Wa*hir"tcn  Office,  with  the  collaboration  and 
support  of  the  Psychology  Branch,  Experimental  Medicine  Division,  Medical 
Research  Directorate,  U.  8.  Army  Chemical  Research  and  Development  Labo¬ 
ratories,  Edgevood  Arsenal,  Maryland.  The  project  vas  administered  within 
A.I.R. 's  Skills  Research  Program,  of  'which  Dr.  Harold  P.  Van  Cott  is 
Director. 

Dr.  Edwin  A.  Fleishman,  Director  of  A.I.R. ’e  Washington  Office, 
was  Principal  Investigator  on  the  project.  He  provided  overall  direction, 
technical  supervision  of  the  research,  and  assisted  in  the  editing  of 
the  report .  Robert  Kaplan  served  as  research  assistant  and  Jack  Wagener, 
Laurence  Drell,  Robert  Shilkert,  and  Thanaa  Tropp  served  as  test  admlnls- 
t;  tors.  Mrs.  Haney  Brown  and  Kirs.  Doris  Donohue  provided  administrative 
and  secretarial  help. 

At  CJRDL’s  Psychology  Branch  we  ack.  ovledge  the  support  and  assistance 
of  Dr.  Edward  Stearns,  who  served  as  Contract  Project  Officer,  Lt.  Harlan 
Li ns ley,  CRDL  Liaison  Officer,  and  Sp  k  Christopher  Sieger,  Test  Administrator. 
Finally,  we  would  like  to  acknowledge  the  medical  support  provided  by  the 
Clinical  Re  search  Division,  particularly  ir  the  Pajrchopharmacologv  Branch, 
headed  by  KaJ.  James  Ketchum. 


DIGEST 


Th<j  present  report  is  the  first  on  a  series  of  research  studies  aimed 
at  developing  a  comprehensive  battery  of  ability  tests  to  evaluate  the 
effects  of  drugs  on  human  .performance. 

Tests  comprising  a  preliminary  sub -battery  were  selected  and  developed 
to  sample  a  broad  range  of  human  abilities  in  four  categories.  Two  ability 
tests  were  chosen  within  each  category  as  follows: 

Visual  Acuity  and  Time  Estimation  as  measures  of  Sensory- 
Perceptual  abilities: 

Recr.tl  m  Ww  and  Manipulation  measures  of  reyv..  -motor 
abilities: 

Grip  Strength  and  Balance  as  measures  of  Physical  Proficiency 
abilities: 

Short  Tern  Memory  and  Addition  as  measures,  of  Cognitive 
abilities. 

The  effects  of  a  12  gamma/kg.  dose  of  Scopolamine  on  each  performance 
test  were  studied  with  the  following  results: 

1.  The  tests  selected  were  sensitive  to  Scopolamine,  which 
generally  led  to  poorer  scores  on  each  of  the  performances 
measured. 

2.  Performance  in  general  was  puuiest  from  two  to  four  hours 
after  the  drug  was  administered. 

3*  Among  the  abilities  studied.  Visual  Acuity  (Dear)  was  most 
severely  affected,  while  Grip  Strength,  Reaction  Time  and 
the  accuracy  of  Time  Eetimationwore  only  slightly  affected. 

4.  Exceptions  to  these  general  findings  exist;  they  cannot  be 
indiscriminately  generalized.  For  example,  3A  hours  after 
drug  administration,  both  Manipulation  and  Balance  were  more 
severely  affected  than  Near  Visual  Acuity.  The  value  of  using 
separate  ability  measures  is  thereby  demonstrated  insofar  as 
drug  effects  depend,  at  least  in  part,  on  the  particular 
ability  tested . 

It  was  concluded  that  the  results  were  encouraging  for  continued  de¬ 
velopment  of  the  battery  through  modifications  of  existing  tests  and  establish¬ 
ment  of  new  tests. 

Furthermore,  it  was  recognized  that  the  ultimate  value  of  the  ability 
tests  developed  would  lie  in  the  extent  to  vhlch  predictions  cculd  be  made 
about  drug  effects  cm  opera*  1  anal  military  tasks  free  drug  effect*  on  the 
component  abilities  studied  Is  the  laboratory. 
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I.  INTHOK??'.!’ION 


The  research  reported  here  is  the  first  on  a  series  of  studies  of 
the  effects  of  chemical  compounds  on  human  performance,  conducted  by  the 
American  Institutes  for  Research  (AIR)- with  the  support  of  the  U.  3. 

Army's  Chemical  Research  and  Development  Laboratory  (CRDL). 

Hie  overall  goal  of  the  project  is  the  development  of  a  comprehensive 
test  program  for  evaluating  the  effects  of  chemical  compounds  on  human  per¬ 
formance.  The  project  aims  at  providing  a  reliable  end  controlled  means 
of  predicting  from  drug  effects  in  laboratory  testing  to  effects  in  military 
operations. 

This  first  report  concentrates  on  the  initial  phase  of  the  research 
program  which  established  tests  and  testing  procedures  for  studying  th** 
effects  of  a  chemical  agent  on  the  performance  of  tests  of  a  sample  of 
basic  human  abilities.  The  -nt  was  Scopolamine  ( 12  )f  /kg . ' ) ,  and  the  tests 
were  representative  of  fo’ir  major  areas  of  human  performance  categorised 
as  Psychomotor,  Ihyslcal  Proficiency,  Sensory- Perceptual,  and  Cognitive. 

The  sample  was  selected  from  a  more  comprehensive  preliminary  set  of 
ability  tests,  which  had  been  carefully  chosen  following  a  survey  of  exist¬ 
ing  ability  tests.  The  full  list  of  tests  recommended  for  exploration  ana 
possible  subsequent  development  is  included  in  the  First  Quarterly  Report 
(AIR  Report  K-25-1,  15  October  196U). 

Wherever  possible,  previous  factor  analysis  information  was  used  to 
guide  the  choice.  The  general  rationale  underlying  all  test  selection, 
and  underlying  the  identification  of  the  abilities  themselves  is  concisely 
presented  in  the  First  Annual  Summary  Report  of  the  current  research 
( 15  September ,  19^5 ) • 


1 .  K  «  pane*  «*  number  of  micrograaa.  Thus  12  JVkg,  ■  12  microgramB  per 
kilogram  of  body  weight. 
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TI.  METHODOLOGY 


A.  Teat  Battery: 

The  testa  chosen  for  the  stud;'  were  selected  because  they  incorpor¬ 
ated  the  following  features: 

a)  they  were  believed  to  be  representative  of  the  aforementioned 
categories  of  human  ability  performance; 

b)  they  were  easy  to  administer  and  Bcore; 

c)  they  could  be  conducted  within  relatively  brief  testing 
periods: 

d)  they  were  repeatable  (i.e>,  Ss  could  not  learn  to  perform 
them  correctly); 

e)  they  were  consistent  with  the  safety  requirement e  of  the 

volunteer  subjects.  , 

Table  1  presents  the  tests  selected,  two  tests  representing  each  of 
the  ability  categories  leted  A  brief  description  of  each  of  the  tests 
presented  in  order  of  administration  follows.  Except  fox  the  b!-andard 
Challenge,  the  name  of  the  ability  is  presented  first.  The  test  name, 
which  follows  in  parenthesis,  Je  the  one  used  thereafter  to  describe  the 
particular  test  of  the  ability  involved. 

STANDARD  CHALLENGE:  &  was  shown  a  3  x  5  card  containing  a  letter  or  number. 
He  was  first  asked  to  name  the  card,  then  take  it,  and  then  place  it  on  Its 
corresponding  space  on  a  board  containing  all  the  letters  and  numbers  If 
the  S  did  not  name  or  take  the  card,  he  was  still  asked  to  indicate  the  lo¬ 
cation  of  the  corresponding  space.  If  the  S  failed  to  rnmpiy  with  all  of 
the  above  instructions,  he  was  considered  »mtce table  for  the  Test  Session. 
Compliance  with  any  one  of  the  challenges  was  evidence  for  the  existence 
of  the  minimal  level  of  subject  awareness  and  Experimenter- Subject  rapport 
required  to  meaning! ..lly  pursue  the  remainder  of  the  tests. 

/ISUAL  ACbJTf  (Near  visual  Acuity;  Far  Visual  Acuity):  A  modified  Bausch  & 
Lamb  Orthcrator  test  of  hear  a  d  Far  Acuity  was  developed.  The  task  was 
the  identification  of  *he  location  of  a  checkerboard  design  in  progressively 
smaller  target  squares,  and  the  score  wan  the  smallest  acuity  level  correctly 
Identified. 

Two  Far  Acuity  sod  tiro  Hear  Acuity  thresholds  were  recorded  during 
each  session.  The  average  for  each  threshold  was  used  ss  the  S’s  scare. 
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preceded  by  a  standard  challenge. 
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MANUAL  DKX.’illKL'IY  (Manipulation):  A  modified  form  of  the  Minnesota  Rate 
of  Manipulation  (Displacement)  test,  shovn  previously  to  measure  Manual 
Dexterity  was  administered  with  a  30  sec .  time  limit.  The  S  was  required 
to  move  as  many  blocks  as  he  could  from  one  hole  to  an  adjoining  hole,  ifce 
number  of  blocks  moved  was  recorded  on  two  successive  trials.  The  average 
of  the  two  trials  was  computed  as  the  score. 

STATIC  STRENGTH  (Crip  Strength):  A  hand- grip  dynamometer  was  attached  to  a 
table,  beside  which  the  S  stood.  The  number  of  kilograms  of  pressure  applied 
was  recorded  on  two  successive  squeezes  which  were  one  minute  apart.  The 
greater  pressure  exerted  was  taken  as  the  score.  Previous  studies  had  shown 
this  measure  to  be  diagnostic  of  a  general  static  strength  factor. 

GROSS  BODY  B^UTLIBKEIM  (Balance):  Fleishman’s  Balance-A  test,  shown  pre¬ 
viously  to  measure  the  Gross  Body  Equilibrium  factor,  was  used.  Ss  were 
permitted  however,  to  keep  their  eyes  open  and  to  use  their  arms  far  balance. 

Ss  balanced  on  one  foot  for  up  to  20  secs.  The  time  th-t  the  S  balanced 
was  recorded  on  two  successive  trials,  and  the  average  time  balanced  was 
computed  as  the  score. 

ITOMBER  FACIUTY  (Addition)?  The  standard  NF  test  was  administered  in  a  se¬ 
quence  modified  to  ensure  homogeneity  of  difficulty  in  the  experimental  * 

sessions. 

The  number  of  problems  correctly  solved  in  a  3  minute  test  period  was 
recorded  as  the  score.  The  Addition  test  consistently  loads  on  the  Rum1  r 
Facility  factor. 

SHORT  T-2M  MEMORY  (Auditory  Number  Span):  Sixteen  series  of  numbers,  each 
consisting  of  pairs  of  3-digit  to  9-digit  groups,  were  recorded  on  tape. 

(e.g.,  a  pair  of  3-digit  numbers  followed  by  a  pair  of  4-digit  numbers, 
etc.,  up  to  a  pair  of  9-digit  numbers  ) 

Thr  S’s  task  In  each  session  was  to  repeat  the  nuabers  he  heard,  lhe 
difficulty  increased  from  the  3-digit  to  the  9-dlgit  level,  and  the  highest 
level  correctly  repeated  recorded  as  the  score. 


TIME  ESTIMATION  (Empty  Interval  Judgements  by  Production);  Subjects 
practiced  counting  to  themselves  from  1  to  10  to  estimate  a  10  second 
interval.  They  were  given  10  trials  during  the  Orientation  Session 
on  which  they  had  feedback  as  to  what  their  actual  estimate  was.  No  feed¬ 
back  was  given  in  later  sessions. 

During  each  test  session,  each  Subject  was  given  five  "no  feedback" 
trials  on  which  the  actual  time  estimated  as  10  second  ft  was  recorded.  Two 
measures  were  derived: 

a)  the  average  of  the  five  estimates  of  a  ten- second 
interval; 

b)  the  variance  of  the  five  estimate  scores  around  the 
mean  time  estimate . 

REACTION  TIME  (Visual  Reaction  Time):  Simple  reaction  time  to  a  light 
stimulus  was  recorded  for  2  trials,  each  trial  consisting  of  10  stimulus 
presentations.  The  score  was  the  average  RT  of  the  20  presentations.  A 
large  number  of  previous  studies  demonstrate  that  this  type  of  visual  re¬ 
action  time  measure  loads  on  a  general  Reaction  Time  factor. 

The  basic  instructions  for  each  of  the  tests  are  included  as 
Appendix  A.  For  each  test,  an  explanation  of  the  task  and  instructions  to 
the  S  were  given  in  the  Orientation-  Slightly  modified  instructions  for 
the  Baseline  Testing  and  Experimental  Testing  are  also  included.  These 
consist  of  simplified  instructions  for  Baseline  Testing,  and  repetitive 
instructions  for  Experimental  Testing  to  allow  for  possible  Subject  unre¬ 
sponsiveness.  Each  proceudre  incorporated  a  time  constraint  so  that  a  test 
had  to  be  completed  in  a  fixed  time  period.  Allowances  were  mad"  for  sub¬ 
ject  unresponsiveness  by  calling  for  a  repeat  of  basic  instructions.  If, 
within  a  fixed  time  limit,  the  S  still  did  not  respond,  the  test  was  ter¬ 
minated  and  he  proceeded  to  the  next  test. 


B.  Rroce&ure: 


The  testa  were  conducted  in  two  roans  in  CRDL's  Human  Performance 
Test  Laboratory .  Both  rooms  had  acoustic-tile  ceilings  and  one  contained 
a  soundproof  IAC  chamber. 

Figure  1  illustrates  the  allocation  of  test  space  for  the  study. 

The  numbers  are  keyed  to  the  tests,  and  represent  the  sequence  in  which  the 
tests  were  run.  Five  tests  were  Conducted  in  Room  A  and  three  in  the 
chamber  in  Room  B.  Testing  in  each  room  took  about  15  minutes  and  a  staggered 
schedule  was  developed  so  that  when  one  S  moved  from  Room  A  to  Room  B,  a 
second  S  entered  Room  A. 

The  time  taken  for  a  given  S  to  run  through  the  8  tests  was  called 
a  Test  Session,  and  each  Session  began  with  a  Standard  Challenge  designed 
to  assess  the  cooperation  of  the  S.  The  test  sequence  was  fixed,  with  one 
Test  Administrator  giving  the  tests  in  Room  A  and  another  in  Room  B. 


ROCM  A  ROOM  B 

□  0  ■  1  ' 


-»  _ _ _ t 


i 

KF?: 

1 

SC.  Standard  Challenge 

3- 

Grip  Strength 

6. 

Memory 

1.  Visual  Acuity 

4. 

Balance 

7, 

Time  Estimation 

2.  Manual  Dexterity 

5  ■ 

Addition 

8. 

Simple  Reaction 
Time 

Fig.  1.  Location  of  tests  in  the  laboratory. 
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Pour  groups  cf  four  Ss  were  studied.  However,  one  S  was  unavailable 
.  for  the  first  group  in  which  only  two  Ss  received  Scopolamine. 

Two  groups  were  begun  on  a  Monday  and  two  on  a  Wednesday  of  each 
i  of  two  successive  weeks.  The  first  day  for  each  group  was  devoted  to 

Orientation  and  Base-line  Testing,  and  the  second  day  waa  devoted  to  Experi¬ 
mental  Testing. 

Table  2  presents  a  diagram  of  the  overall  testing  schedule. 


TABLE  2.  Subject  Treatment  Schedule 


Treatment 

Week  1 

Week  2 

Gr.  II 

Gr.  Ill 

Gr.  IV 

Mon. 

Tu, 

wed? 

HE 

Mon. 

Tu. 

Wed. 

*  “ 

Orientation  &  Baseline  Testing 

3 

1 

B 

1 

)j 

1 

j. 

1 

Experimental  )  Placebo 

Testing  )  Scopolamine:  12  gamma 

_ 1 

1 

2 

l 

3 

1 

3 

l 

3 

- 

Sa  were  allowed  1  hour  each  for  orientation,  and  l/2  hour  each  for 
all  subsequent  teat  sessions.  Orientation  and  four  baseline  sessions  were 

g 

run  on  the  first  day;  a  fifth  baseline  (preceding  Dose  Administration  )  and 
five  experimental  sessions  (after  Bose  Administration)  were  run  on  the  second 
day. 

AmpCbe  rest  and  meal  times  were  provided  for  in  the  schedule  which  is 
presented  in  Appendix  B,  Table  6. 


2.  Dose  Administration  (D)  was  by  intra-muse ular  injection. 


v 
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C.  Subjects; 


The  15  Ss  were  medical  volunteers  drawn  from  the  1st  and  2nd  Army 
Areas.  Background  information  on  the  S  including  their  rank,  date  of 
hlrth,  highest  educational  grade  completed  and  military  speciality  is 
summarized  in  Appendix  B,  Table  5. 

The  EL-cebo  group  contained  3  and  one  Specialist;  the  Scopolamine 

grot®  contained  6  Efc.’s,  3  Specialists,  1  Private  and  1  Sergeant. 

Ages  ranged,  from  20  to  26,  and  highest  grades  completed  ranged  from 
11th  to  15th. 

Subject  screening  was  conducted  by  the  Clinical  Research  Division 
of  CRDL’s  Medical  Research  Directorate.  The  screening,  which  determined 
the  eligibility  of  Ss  far  various  compounds,  included  consideration  of 
subject  information  drawn  from  a  Personal  and  Medical  History,  a  Psychiatric 
Interview,  and  the  Minnesota  Multiphaaic  Personality  Inventory. 


D.  Statistical  Treatment: 


Several  statistical  analyses  were  performed  on  the  data  to  answer 
questions  about  the  effects  of  Scopolamine  on  test  performance . 

For  each  test,  the  mean  and  standard  deviation  at  each  session  was 
computed  for  the  11  Scopolamine  and  the  4  Placebo  Ss.  A  Baseline  Value 
(B)  was  computed  as  the  average  of  the  last  two  baseline  scores,  thereby 
best  representing  the  pre-drug  performance  by  minimizing  practice  effects. 
The  data  which  provide  the  basic  findings  of  the  study  are  presented  in 
Tables  3a  and  3b.  Table  3a  presents  the  Means  and  Standard  Deviations  of 
performance  on  the  Orientation  and  the  five  Baseline  Sessions;  Table  3b 
presents  the  same  measures  for  the  Baseline  Value  and  the  five  Dosage 
Sessions . 

Additionally,  a  Z- score  was  computed  to  provide  a  basis  ^or  cot$eU-i- 
ecn  acrosc  teste.  For  each  test,  the  score  reflects  the  post-drug  perfor¬ 
mance  value  in  terms  of  its  relation  to  the  distribution  of  pre-drur  Base¬ 
line  Values.  (See  Table  b). 

Several  statistical  analyses  were  conducted  to  examine  the  effect 
of  Scopolamine  on  each  performance  test: 

(1)  Baseline  Values  vs.  Drug  Scores  (e.g.,  Subjects  acting  as 
their  own  control  in  the  Scopolamine  and  in  the  Placebo 
Groups . ) 

(2)  Placebo  Groups  vs.  Scopolamine  Groups 

The  first  set  of  tests  indicated  the  degree  to  which  each  of  the  two 
group’s  performance  was  charged  from  its  Baseline  Value  as  a  function  of 
the  dosage  sessions. 

The  second  set  of  tests,  in  providing  a  control  group,  Indicated  the 
extent  to  which  the  significant  differences  found  above  could  reasonably 
be  attributed  to  the  drug. 

In  the  first  set  of  tests,  analyses  of  variance  were  performed  to 
test  the  significance  of  differences  among  experimental  test  sessions  for 
the  Placebo  and  the  Scopolamine  Ss.  Where  F- tests  indicated  significant 
differences,  Individual  Sandler's  A  tests  were  conducted  to  determine 
whether  each  session  score  differed  significantly  from  the  Baseline  Value. 
(See  Table  7). 

3*  In  Sandler,  J.A.  A  test  of  the  significance  of  the  difference  betvem 
the  means  of  correlated  measures,  based  on  a  simplification  of  Student's  t. 
n-Ht..  .T.  Pmrehnl . .  1955,  Jt£,  225-227- 
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In  the  second  set,  a  series  oi  t- tests  compared  the  differences 
between  the  Placebo  and  Scopolamine  groups  (See  Table  8). 

j 

Where  significant  differences  appeared  in  both  sets  ofj  tests,  the 
change  in  performance  could  most  likely  be  attributed  to  the /drug.  Where 
significant  differences  appeared  in  the  Subjects-as-their-owh  Control  tests, 
but  not  in  the  Placebo  comparison  tests,  the  drug's  effect  as  the  agent 
inducing  the  change  was  less  certain.  Possible  effects  on  /performance  of 
"second-day"  factors  (e.g.,  weather,  fatigue,  boredom,  amount  of  sleep,  etc.) 
must  always  be  recognized. 

A  note  of  caution  is  offered  regarding  the  degree  tjj  which  generaliza¬ 
tion  may  be  made  from  small  sample  studies  such  as  the  present  one,  Extrapo¬ 
lations  are  only  legitimate  to  the  extent  that  the  present  volunteer  sample 
is,  in  fact,  representative  of  the  population  cf  interest  (e.g.,  Army  en¬ 
listed  men).  Although  there  is  no  reason  to  doubt  the  present  group's 
repr. cental Irene cr,  future  testing  with  mare  volunteers  will  be  required 
before  generalizations  can  confidently  be  made  to  the  enlisted  military 
population  at  large. 

Furthermore,  it  is  recognized  that  the  statistical  analyses  employed 
in  the  present  report  are  not  exhaustive}  they  present  instead  an  initial 
overview  of  the  data  generated  by  the  research.  For  the  sake  of  expediency 
in  presenting  the  major  findings,  extensive  analyses  of  differing  statistical 
types  were  not  undertaken  at  this  time.  For  example,  the  results  concentrate 
on  the  overall  effects  of  the  agent  and  do  not  consider  individual  differences. 

Continuing  analyses  are  in  progress,  and  relevant  findings  will  be 
reported  in  subsequent  papers  and  reports. 


m.  RESULTS  AND  DISCUSSION 

The  results  presented  in  Table  3  are  pictorially  represented  by 
the  graphs  in  Figures  2-11  showing  the  performance  of  the  Placebo  and 
Scopolamine  groups  before  and  after  Drug  Administration.  Figure  12  pre¬ 
sents  the  graphic  representation  of  Table  h  showing  the  relative  effects 
of  Scopolamine  on  the  different  tests. 

A.  Effects  of  Scopolamine  on  Individual  Test  Performance 

Each  of  the  curves  shows  the  effects  of  an  intra-muscular  injection 
of  Scopolamine  on  performance  on  a  particular  test.  The  curves  for  each 
treatment  group  (i.e.,  Scopolamine  and  Placebo)  are  divided  into  two  parts 
showing  the  trend  on  the  first  day  and  on  the  second  day.  The  point  between 
the  two  days  represents  the  Baseline  Score  (B)  ccmputed  as  the  average  of 
the  last  score  on  the  first  day  (b4)  and  the  first  score  on  the  second  day 
(b5).  The  time  of  injection  or  Dose  Administration  (D)  is  shown  on  the 
second  day  falling  between  b5  and  the  first  dosage  session  (dl). 

Whereas  the  horizontal  scales  are  the  same  for  all  tests  indicating 
the  time  and  sequence  of  test  sessions,  the  vertical  Beales  differ  according 
to  the  performance  measure  used  for  each  of  the  different  tests.  The  fact 
that  seme  of  the  vertical  scales  are  ascending  while  others  are  descending 
is  due  to  the  desirability  of  uniformly  representing  decrements  in  perfor- 
nance  as  a  drop  in  the  curve. 

A  cursory  look  at  all  the  curves  shoved  several  major  trends: 

a)  stability  of  baseline  scores  was  generally  reached  by  the  end 
of  the  first  day's  testing. 

b)  The  Placebo  acd  Scopolamine  groups  did  not  differ  greatly 
prfer  to  the  drug  administration. 

c)  Scopolamine  generally  caused  a  decrement  in  performance  with 
scores  tending  to  return  to  baseline  levels  by  the  time  of 
the  5th  post-drug  session,  8  3/4  hours  after  drug  administra¬ 
tion. 

d)  Performance  generally  deteriorated  steadily  and  was  poorest 
on  the  second  post-drug  test  session  (d2:  2  l/4  hrc.  after 
injection);  however,  seme  performance  measures  were  poorest 
at  dl  (3  1/4  hr s.  after  injection)  and  others  were  poorest 
at  d3  (  4  l/4  hrs.  after  injection). 

V.  The  oaiy  exception  to  this  rule  is  for  the  Time  Estimate  curve  which 
plats  the  actual  time  estimated  as  10  sec  a.,  and  for  which  decrement  in 
performance  would  be  indicated  by  the  amount  of  deviation  from  the  true 
estimate  of  10  secs. 
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me  statistical  analyses  via  i-tests  and  A-tests  examined  the  hy¬ 
pothesis  that  differences  in  scores  were  a  function  of  the  differing  test 
sessions  for  the  Placebo  and  Scopolamine  groups.  Appendix  C,  Table  7  pre¬ 
sents  the  results  of  these  analyses. 

Placet j:  The  analysis  of  variance  of  the  dosage  session  scores  showed  that 
Manipulation  was  the  only  test  cn  which  Placebo  performance  differences 
were  significant  on  the  differing  test  sessions.  The  d5  session  score  was 
significantly  higher  than  the  Baseline  Value  with  Manipulation,  indicating 
that  learning  or  facilitation  had  occurred.  No  other  test  showed  such  signifi¬ 
cant  learning  effects  for  the  Placebo  Group. 

Scopolamine:  The  analysis  showed  a  significant  change  in  performance  for 
every  score  except  the  variance  measure  derived  frero  the  Time  Estimate  per¬ 
formance.  Every  significant  change  but  one  indicated  a  decrement  in  perfor¬ 
mance  due  to  the  drug.  The  exception  is  the  d5  Reaction  lime  score  in  which 
reaction  time  was  significantly  faster  than  the  Baseline  Value - 

The  t  test  analyses  examined  the  significance  of  the  difference  be¬ 
tween  the  Placebo  and  ETug  groups  during  each  test  session.  Appendix  C, 

Table  8  presents  these  test  results. 

Baseline  Sessions:  None  of  the  differences  between  the  two  groups'  baseline 
scores  v«s  significant.  Thus,  there  is  evidence  that  the  groups  were  effectively 
"matched"  before  drug  administration. 

Dosage  Sessions:  Significant  differences  between  Drug  and  Placebo  groups 
appeared  during  at  least  one  test  session  for  all  performance  tests  except 
Grip  Strength  and  the  two  Time  Estimation  measures. 

Differences  between  Drug  and  Placebo  groups  were  most  significant 
for  the  Mdition  and  the  two  Visual  Acuity  measures;  significant  differences 
generally  continued  to  appear  throughout  the  five  post-drug  test  sessions. 

On  the  other  hand,  saae  tests  (e.g.,  Balance  and  Reaction  Time)  showed  signifi¬ 
cant  differences  in  early  test  sessions  but  not  in  later  sessions. 

A  more  detailed  look  at  the  tests  in  relation  to  each  other  follows 
an  analysis  of  each  of  the  tests. 


In  discussing  drug  effects  In  this  report  and  subsequent  reports, 
analyses  with  respect  to  physiological  causation  and  effects  will  be  minimized. 
While  the  desirability  of  thoroughly  understanding  drug  effects  in  terms 
of  ai.  integrated  view  of  the  behavioral,  the  physiological,  and  ultimately, 
the  neurochemical  levels  of  drug  action  is  recognized,  this  series  of  re¬ 
ports  will  concentrate  on  the  performance  aspect  of  drug  effects. 


TLST  MEANS  AND  STANDARD  DEVIATIONS  FOR  TREATi'ETH’  GROUPS 
a.  (Orientation  ana  Baseline  Sessions) 
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Visual  Acuity 


Both  Far  and  Roar  Acuity  nay  be  considered  simultaneously. 

Figures  2  and  3,  and  Table  3  indicate  the  following: 

1.  In  baseline  testing,  both  Acuity  scores  were  extremely  stable 
and  demonstrated  normal  acuity  thresholds  of  about  1  min.  of  arc.  (equivalent; 
to  20/20  vision).  Average  Far  Acuity  thresholds  ranged  from  .90  to  1.00 
mins,  of  arc.  Average  Near  Acuity  threahc'ds  ranged  from  .89  to  1.01  mins, 
of  arc. 

£.  Near  Acuity  was  affected  far  more  severely  than  Far  Acuity. 

Average  Near  Acuity  thresholds  increased  from  a  Baseline  (B)  of  .9^  min.  of 
arc  to  3 . 78  min .  of  arc.)  average  Far  Acuity  thresholds  increased  from  1.07 
to  only  1.75  min.  of  a*’. 

3.  Recovery  of  Far  Acuity  started  sooner  than  Near  Acuity.  Poorest 
performance  for  Far  Acuity  was  reached  on  the  second  session  following  Drug 
Administration)  for  Near  Acuity  it  was  reached  on  the  third  post -drug  session. 

By  the  time  of  the  fifth  post- injection  session,  the  Far  score  had  almost 
returned  to  its  Baseline  (d5  threshold  ■  1.17  min.  of  arc.),  whereas  the 
Near  scores  still  showed  appreciable  decrement,  (d5  threshold  «  *.69  min.  of 
arc) . 

Manipulation 

Figure  4  and  Table  3  show  the  following  major  findings  with  respect 
to  performance  on  the  Minnesota  Rate  of  Manipulation  Test  of  Manual  Dexterity. 

1.  Learning  was  in  evidence  during  the  course  of  the  tvo  test 
days.  In  baseline  terting  the  average  ms&ber  of  blocks  moved  increased  steadily 
from  approximately  38  to  U3.  During  the  second  day,  averages  for  the  Placebo 
Ss  continued  to  increase  to  almost  *9,  vhich  v*»s  significantly  grester  than 
the  Baee-ine  value  of  *‘2.7. 

2-  Scopolamine  adversely  affected  Manual  Dexterity.  The  maker  at 
blocks  moved  by  the  drugged  Ss  signif icantly  dropped  from  a  Baseline  ecor* 

->f  to  dl  and  S2  scores  of  26. U  and  26.3,  respectively. 

Later  testing  gave  evidence  at  recovery  until,  at  the  d*  session,  per¬ 
formance  was  back  to  a  near-baeeliae  level  of  1*3 


Figure  5  and  Table  3  contain  the  following  major  findings  with  re¬ 
spect  to  performance  on  the  Dynamometer  Test  of  Static  Strength: 

1.  Undrugged  testing  was  relatively  stable  although  the  Placebo 
subjects  tended  to  perform  slightly  better  than  the  Scopolamine  subjects, 
providing  an  average  score  of  58 A  ltilos  vs.  55*0  kilos  squeezed.  Average 
performance  of  the  Placebo  Sa  on  the  second  day  waa  very  stable  ranging 
from  56.5  to  58 A  kilos. 

2.  Scopolamine  induced  a  significant  decrement  in  performance, 
dropping  the  average  score  from  a  Baseline  Value  of  55  *0  to  a  dl  value  of 

48.3  kilos. 

3.  Recovery  was  relatively  rapid;  d4  scores  approaching,  and  45 
scores  surpassing  Baseline  Values. 

Balance 

Figure  6  and  Table  3  contain  the  following  major  findings  with  re¬ 
spect  to  performance  on  the  BaJance-A  test  of  Gross  Body  Equilibrium: 

1.  Undrugged  performance  of  both  the  Placebo  and  Scopolamine 
groups  waa  stable;  the  Baseline  Values  for  average  time  balanced  were  17-9 
secs,  for  the  Placebos  and  18.5  secs,  for  the  Scopolamine a,  respectively. 

2.  Scopolamine  caused  a  significant  drop  in  balance  performance 
ii.  the  drugged  group  with  average  balencing  time  dropping  to  5 -9  secs.,  45 
minutes  after  DA.  ftrfarmance  steadily  recovered  with  subsequent  sessions 
until  the  drugged  group  almost  returned  to  its  Baseline  Value  8  hours  and 
45  minutes  after  DA. 

3.  A  slight  learning  trend  waa  noted  far  the  Placebo  group  which, 
at  the  end  of  the  second  d^r,  was  averaging  cloae  to  the  naadLmua  valut 
attainable  (l.e.,  20  secs.). 


Addition 


Figure  7  and  Table  3  contain  the  following  major  findings  with  re¬ 
spect  to  performance  on  the  Addition  test  of  Number  Facility: 

1.  Scopolamine  Ss  averaged  slightly  higher  baseline  scores  than 
Placebo  Ss;  the  Baseline  Value  for  mean  number  of  problems  correctly  solved 
for  the  two  groups  being  41.2  and  36-8  respectively. 

2.  Scopolamine  caused  a  significant  drop  in  addition  score  to  a  d2 
session  low  of  only  4.6  problems  correctly  solved. 

3.  Recovery  was  gradual  and  not  caaplete  by  the  d5  session,  at  which 
time  the  score  at  25.7  was  still  significantly  lower  than  the  Baseline. 

Memory  Span 

Figure  8  and  Table  3  show  the  following  major  findings  with  respect 
to  performance  on  the  Auditory  Number  Span  teat  of  Short  Term  Memory: 

1.  In  baseline  testing,  a  slight  out  non- significant  learning  trend 
was  exhibited  by  both  the  Placebo  and  Scopolamine  groups,  the  latter 
being  somewhat  better  than  the  former.  The  Baseline  Value  far  mean  number 

of  digits  recalled  was  6.4  for  the  Placebo  and  7-0  for  the  Scopolamine  groups. 

2.  Scopolamine  caused  a  significant  drop  in  performance  for  the 
drug  group  reducing  the  number  of  digits  recalled  to  a  low  of  5.1  during  the 
d2  session. 

3.  Recovery  began  after  the  u2  session,  but  did  not  quite  reach 
baseline  levels  by  the  time  of  the  last  test  session. 

Time  Estimation 

Figures  9  and  10  and  Table  3  contain  the  following  major  findings 
with  respect  to  performance  in  Time  Estimation: 

(Figure  9  presents  the  average  time  that  was  estimated  as  10  wee., 
ard  Figure  10  presents  the  variability  with  which  that  estimate  was  made.) 

1.  The  baseline  testing  demonstrated  that  both  the  Placebo  and 
Scopolamine  groups  were  accurately  able  to  estimate  the  10  secs,  interval, 
with  Baseline  Values  of  10.40  sec*,  and  10.44  secs.,  respectively.  Moreover, 
the  variability  of  the  estimate  was  low  with  mean  variance  scores  just  under 
.5  secs. 
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2.  The  effects  of  Scopolamine  were  marked  on  "both  the  accuracy 
and  variability  of  the  time  estimate.  Whereas  baseline  scores  in  the 
Scopolamine  group  tended  to  fluctuate  slightly  cu  both  sides  of  the  10  sec. 
mark,  the  average  drug  scores  uniformly  shewed  underestimation,  the  maximum 
effect  occurring  at  dl  with  an  estimate  of  8. 70  secs. 

Simultaneously ,  while  the  FLacebo  Ss  maintained  their  variance 
scores  around  .5  secs.,  the  Scopolamine  Ss'  scores  increased  markedly  to 
maximun  values  of  1.6  secs,  and  1.3  secs,  at  the  d2  and  d3  sessions. 

3.  $y  the  d5  session,  recovery  was  not  complete  for  the  mean  scares 
whose  average  estimate  was  9 ’53  secs.,  hut  It  was  complete  for  the  variance 
scores  which  steadily  improved  after  the  d2  session  to  a  near  Baseline 
Value  of  .54  secs. 

Reac+lon  Time 

Figure  11  and  Table  3  contain  the  following  major  findings  relative 
to  the  effects  of  Scopolamine  on  Simple  Reaction  Time  to  a  light  stimuls. 

1.  Baseline  Scares  far  both  the  Placebo  and  Scopolamine  Groups  were 
very  stable  ranging  from  219  ms.  to  235  ms.  with  a  maximum  standard  deviation 
of  about  30  os. 

2.  Scopolamine  affected  performance  markedly,  maximally  lengthen¬ 
ing  the  time  from  a  Baseline  Value  of  226  ms.  to  a  d2  value  of  396  ms. 

3.  Recovery  was  rapid  and  the  average  score  returned  to  a  better 
than  Baseline  level  of  211  ms.  far  the  d5  session. 


B.  Relative  Effectiveness  cf  Scopolamine  on  Test  Performance 

One  aim  of  any  research  effort  involving  drugs  and  performance 
should  be  the  tv^old  anally  sis  of  (a)  how  severely  does  a  drug  affect  one 
kJi.i  'f  ptnormanc-'  as  type  ied  to  another,  and  (b)  when  can  the  greatest 

effects  of  a  given  cLrig  bf  'spected? 


la  orde.:  c  ati«anut  j  wieqi  atcly  answer  these  questions,  a  technique 
for  carparing  jperfcn.  an  -  oi  d  i*yr  +=sts  must  be  found.  But  the  problem 
is  more  complicated  ohar  +  nay  ^  ^’rat  Insofar  as  the  "common  de¬ 

nominator"  of  the  scorec  canr  ‘'e  a  simple  arithmetic  difference  score, 
nor  can  it  be  a  percentile  score  differences  exist  in  the  kinds  of 

msnerical  scales  on  which  the  scores  are  baaed.  Thus,  for  example,  while 
a  drop  in  number  of  correct  addition  scores  from  40  to  20  may  be  considered 
as  a  50$  loss,  a  lengthening  of  Reaction  Time  from  200  to  400  ms.  (equivalent 
to  a  doubling  or  a  100$  increase  in  score  value)  cannot  be  interpreted  in 
the  same  way.  In  fact,  while  scores  for  which  lowered  values  indicate  poorer 
performance  have  a  decrement  limit  of  100$,  scores  which  indicate  poorer  per¬ 
formance  with  increased  values  (e.g..  Visual  Acuity;  Time  Estimate  variance) 
have  no  such  limit  to  their  per  cent  decrement  value. 

Thus,  short  of  distorting  the  scores  by  using  mathematical  transforms 
(e.g.,  reciprocal  values),  simple  numerical  manipulation  will  not  suffice 
for  the  comparison  of  scores  on  differing  numerical  scales.  The  use  of  the 
Z-Bcore  circumvents  nary  but  not  all  of  the  problems  arising  from  the  use  of 
differing  scale  systems.  It  is  a  measure  cf  the  deviation  of  a  test  score 
from  its  own  baseline  distribution,  providing  a  cannon  denanir>ator  of  per¬ 
formance  change  across  tests  with  respect  to  each  test's  scores. 

The  solution  is  not  perfect  inasmuch  as  the  score  values  themselves 
are  differently  distributed  in  different  tests.  I  ^'nce  use  of  Z- score  is 
technically  valid  only  far  normally  distributed  data,  its  value  is  limited 
with  scare  distributions  that  nay  be  severely  truncated  (e.g.,  Balance) . 
nevertheless,  for  the  present  study,  the  Z-score  provides  a  uoef>  indicator 
by  which  performance  on  most  of  the  different  tests  asy  he  camp  • 
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The  Z- score,  It  should  be  remembered,  refers  to  that  point  on  the 
distribution  of  a  test’s  Baseline  Value  scores  equal  to  the  mean  score 
on  each  drug  session;  its  numerical  value  is  equal  to  the  number  of  standard 
deviations  away  fran  the  Baseline  Value. 

Sable  4  and  Figure  12  provide  the  basic  Z- sc  ore  comparison  data. 

Three  major  facts  are  evident: 

(1)  Seme  tests  are  far  more  greatly  affected  than  others,  re¬ 
gardless  of  the  time  since  drug  administration . 

(2)  In  general,  the  effects  of  the  agent  are  strongest  at  the  d2 
and  d3  sessions  and  recovery  is  apparent  by  the  d5  session. 

(3)  Interactions  exist  so  that  for  some  tests,  performance  is 
severely  affected  by  the  first  session,  ana  recovery  is  rel¬ 
atively  rapid  and  complete;  for  other  tests,  pezformance 
continues  to  drop  for  several  test  sessions  end  recovery  is 
slow  and  incomplete. 

By  far,  the  most  dramatic  change  in  performance  was  on  the  Visual 
Acuity  (Near)  test.  Drugged  Ss  whose  average  threshold  Baseline  Values 
was  .95  min.  of  arc.  more  than  trebled  their  scores  to  give  average  thresholds 
of  3*05  and  3*86  rains,  of  arc.  during  peak  effects. 

In  fact,  the  raw  data  show  that  although  a  few  Ss  hardly  reacted  to 
the  drug  at  all  and  never  exceeded  thresholds  of  1.5  mins,  of  arc.,  other 
Ss  reacted  bo  strongly  that  they  could  not  read  beyond  the  first  target , 
receiving  threshold  equivalent  scores  of  10  mins,  of  arc.  The  overall  trend 
was  towards  serious  loss  of  Near  Visual  Acuity,  and  is  reflected  by  Z- scare 
values  at  the  02  and  d3  sessions  of  -10. 34  and  -14.33,  and  by  the  overall 
mean  value,  across  sessions,  of  -7-72. 

In  contrast,  the  scores  on  (trip  Strength,  Time  Estimation  (Mean)  and 
Reaction  Time  all  had  average  Z- sc  ores  between  0  and  -1.0,  reflecting  re¬ 
latively  little  change  as  a  function  of  the  drug.  The  averages  on  the  Grip 
and  HE  tests,  of  course,  include  d5  scores,  which  surpassed  Baseline  Values 
and  so  produce  a  somewhat  artificially  lowered  mean  scare;  nevertheless,  a 
glance  at  the  figure  shows  that  these  three  tests  consistently  shew  the 
least  deviation  in  terms  of  their  Z- sc  ores  over  most  of  the  test  sessions. 

One  of  the  clearest  trends  shown  by  the  Z- score  data  is  the  change 
in  test  performance  over  time.  The  data  presented  here  are  basically  another 
way  of  locating  at  each  test’s  performance  curve  as  presented  in  Figs.  2-11, 
but  again,  the  Z- scare  permits  further  comparisons  of  the  performance  changes 
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across  tests. 


In  general,  the  onset  of  effects  among  the  tests  employed  was  relatively 
rapid.  Only  45  minutes  after  Dose  Administration,  performance  dropped  to 
1.75  standard  deviations  bel<™  Baseline.  Performance,  in  general,  continued 
to  worsen  and  reached  a  low  point  where  Z  ■  -3.04  at  the  d2  session,  2  l/4 
hours  after  drug  injection.  The  effects  lasted  through  the  d3  session 
(Z  a  -2.82),  and  began  to  lessen  by  the  d4  session  until,  by  the  d5  session, 

8  3/if  hours  after  injection,  the  average  Z  value  was  only  -0.74. 

Obviously,  the  table  itself  shows  that  thee?  relationships  just  cited 
did  not  hold  for  all  tests;  the  trends  reflected  in  the  Means  are  general 
ones  and  mask  some  of  the  idiosyncracies  of  specific  test  results.  The 
trends  have  value  in  presenting  a  generalized  picture,  but  careful  scrutiny 
of  each  test’s  result  is  needed  to  determine  what  qualifications,  if  any, 
are  required  in  applying  the  trend  to  each  test. 

Thus,  for  example,  Near  Visual  Acuity  was  poorest  at  the  d3  session 
and  was  still  severely  affected  during  the  last  test  session.  On  the  other 
hand,  Balance  was  poorest  during  the  first  test  session,  and  in  fact,  was 
the  most  severely  affected  score  for  that  session. 

Similarly,  the  Time  Estimation  (Mean)  scores  were  poorest  at  the  dl 
session  and  in  general,  steadily  improved  during  tne  course  of  later  sessions. 

These  exceptions  to  the  general  trend  are  as  important  as  the  existence 
of  the  trends  themselves.  When  more  tests  are  developed  and  their  reaction 
to  particular  chemical  agents  are  studied,  it  may  well  be  possible  to  discern 
tebt  groupings  which  act  differently  from  other  groupings.  The  sample  of 
tests  chosen  for  this  first  study  was  too  small  to  assess  such  differences 
but  their  existence  should  not  be  unexpected.  Thus,  it  may  be  demonstrated 
that  a  given  agent's  effects  axe  primarily  on  cognitive  factors  and  that 
factors  of  physical  strength  are  uninvolved.  Or  the  opposite  effect  may  be 
engendered  by  an  agent  whose  effect  on  neuro-musculature  and  physical  pro¬ 
ficiency  Is  relatively  great  but  whoae  effect  on  higher  mental  functioning 
is  negligible . 


IV,  AND  CONCLUSIONS 


The  research  effort  reported  here  is  the  first  in  a  series  investi¬ 
gating  the  effects  of  incapacitating  agents  on  human  performance. 

Ten  performance  tests  were  selected  and  developed  to  represent  a 
diversity  of  human  abilities  covering  the  areas  of  Sensation- Perception 
(i  .e . ,  Visual  Acuity;  Time  Estimation)  Psychomotor  Performance  (i .e . ,  Reaction 
Time,  Manual  Dexterity)  Physical  Proficiency  (i.e.,  Grip  Strength,  Balance) 
and  Cognition  (i.e.,  Memory,  Addition), 

Scopolamine  was  chosen  as  a  "standard"  drug  with  which  the  sensitivity 
of  the  tests  to  drug  effects  was  examined  at  periodic  intervals  following 
drug  administration. 

The  results  demonstrated  the  following: 

1.  The  tests  selected  were  sensitive  to  Scopolamine,  which 
generally  led  to  poorer  scores  on  each  of  the  performances 
measured. 

2.  Performance  in  general  was  poorest  from  two  to  four  hours 
after  the  drug  was  administer?  •’ 

3.  Among  the  abilities  studied.  Visual  Acuity  (Near)  was  most 
severely  affected,  while  Grip  Strength,  Reaction  Time  and 
the  accuracy  of  Time  Estimation  were  only  slightly  affected. 

4.  The  general  findings  cannot  be  indiscriminately  generalized 
since  they  do  not  apply  to  all  tests.  For  example,  3/4 
hours  after  drug  administration,  both  Manipulation  and 
Balance  were  more  severely  affected  than  Near  Visual  Acuity- 
A  differential  effect  is  present  and  the  value  of  using 
separate  ability  measures  is  thereby  demonstrated.  Drug 
effects  depend  at  least,  in  part,  on  the  particular  ability 
tested. 

In  conclusion,  the  above  results  are  encouraging  for  the  continued 
development  of  the  battery. 

Test  procedures  for  new  tests  must  be  deve  jped,  and  for  existing  tests 
must  be  modified  to  meet  the  special  requirements  of  studying  drugged  Ss, 
but  the  present  research  has  indicated  that  such  procedures  are  feasible. 

It  is  recognized  that  the  ultimate  practical  value  of  the  bests  will 
be  the  extent  to  which  performance  changes  on  the  tests  can  perdict  perfor¬ 
mance  changes  in  operational  military  tasks.  Accordingly,  once  the  test 
battery  is  developed,  and  its  sensitivity  and  reliability  ; stab 11 shed, 


i 


additional  effort  must  be  initially  directed  towards  examlnirig  the  effects 
of  chemical  agents  on  criterion  military  tasks  and  finally,  .  should  be 
directed  towards  determining  the  predictability  of  such  effects  from  the 
kind  of  laboratory-based  findings  contained  in  this  report. 
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STANDARD  CHALLENGE 


ORIENTATION:  Instructions  to  the  Subject 

TO  START  OFF  EACH  TEST  SESSION,  I  AM  GOING  TO  ROUGHLY  DETERMINE  YOUR 
ABILITY  TO  COOPERATE  BY  ASKING  V~'J  TO  DO  THREE  SIMPLE  THINGS. 

1  WILL  PICK  UP  ONE  OF  THESE  CARDS  (ir.  icat.e)  AND  SHOW  IT  TO  YOU- 
EACH  CARD  CONTAINS  A  LETTER  FROM  A  TO  Z  OR  A  NUMBER  FROM  1  to  9 

I  WILL  ASK  YOU  TO  READ  THE  LETTER  OR  NUMBER,  TAKE  THE  CARD,  AND 
PLACE  IT  ON  ITS  MATCHING  SPACE  ON  THIS  BOARD  (indicate  the  board).  ANY  QUESTIONS? 

FOR  EXAMPLE,  HERE  IS  A  CARD  (select  a  card  and  show  it  to  S). 

WHAT  IS  IT?  (3  should  read  the  card)  TAKE  IT  AND  PLACE  IT  IN  ITS  MATCHING  SPACE 
ON  THE  BOARD. 

(S  should  follow  instructions.  Correct  any  errors  that  the  S  makes,  and 
repeat  the  procedure  once  more  rflth  another  card.) 

***  ##*  **  *  *■*#  **-*  ***  *#* 

BASELINE:  Instructi ona  to  the  SubJ ect 

AS  BEFORE,  I’D  LIKE  YOU  TO  READ,  TAKE,  AND  MATCH  THE  CARD  SHOWN  YOU. 

(Choose  a  card  and  „hov  it  to  the  S)  WHAT  IS  IT?  (S  should  read  the  card) 

TAKE  IT  AND  PUCE  IT  ON  ITS  MATCHING  SPACE. 

(S  should  take  tne  card  and  match  it  as  Instructed.) 

(  A  record  should  be  kept  of  the  standard  challenges  for  each  Test  Session 
arJy  during  Experimental  Testing.  Each  tire  an  3  responds  appropriately 
a  check  should  be  placed  in  the  Read,  Take  or  place  column  on  the  Standard  Challenge 
Data  Collection  Sheet.  Inappropriate  responses  ah»u:ld  be  Indicated  by  t u  X. 

Note  that  if  a  Subject  fails  to  Take  a  card,  he  cannot  ;  U;  however  r-e  may  be 

aole  to  indicate  In  sense  v*y  that  he  knows  the  matching  square  on  the  board .  If  ne 
aakee  such  an  indication,  '<  f oilove  i  by  an  K  in  the  Place  column  should  be  entere 


STANDARD  CHALLENGE 


EXPERIMENTAL:  Instructions  to  the  Subject 

PREREQUISITE :  ISie  Subjects'  eyes  must  be  open  to  successfully  proceed 
through  the  battery.  If  they  are  not  open,  get  the  S  to  open  his  eye  a  . 

If  he  does  not  after  two  minutes,  do  not  proceed.  ISivaughout  each  test 
session,  ensure  that  the  S's  eyes  axe  open  except  in  those  teste  (e.g., 
auditory  memory  span)  where  closed  eyes  do  not  impair  performance. 

PLEASE  READ,  TAKE,  AND  MATCH  TIE!  CARD  I  SHOW  YOU  A3  YCW  DID  BEFORE. 

(if  S  appears  unresponsive,  attempt  to  get  his  attention  and  ask:  ) 

("DO  ill’  UNDERSTAND  ME?"  "DO  YCJ  REMEMBER  WHAT  TO  DO?") 

Tak .  a  card  and  show  it  to  the  S 
PI.FASE  READ  THIS  CARD  (Wait  10  secs,  for  S's  response) 

(IT  no  response,  ask  again;  WHAT  IS  THIS  (LETTER, NUMBER)?  Point  to  card) 
(Wait  10  secs. ) 

If  no  response,  mark  X  in  Read  Column  on  the  Data  Collection  Sheet,  and 
hold  the  card  within  easy  reach  of  S  saying. 

NOW  TAKE  THE  CARD  (Wait  10  secs,  for  S's  response) 

(If  no  response,  say:  "COQs  ON,  TAKE  THIS  CARD  THAT  I'M  HOLDING" 

(Walt  10  seconds) 

IT  nc  response,  mark  an  X  in  the  Ttoe  column,  and  ask  the  8  to  point 
to  the  mtching  space  on  the  beard  saying: 

POINT  TO  THK<LOT®,  NUMBER)  W  goAND  THAT  MATCHES  THIS  CARD.  (Wait  10  secs.) 

(If  nc  response,  aay:  "CCME  OK,  SHOW  MB  WHICH  OF  THESE  SQUARES  (indicate) 
MATCHES  THIS  CARD  I'M  HOLDING."  (Wait  10  secs.) 

(If  no  respoase,  mark  X  in  the  Place  column  and  terminate  the  test  session.) 

NOTE :  If  the  s  makes  the  correct  responses,  follow  the  procedure  Indicated  for 
Baseline  Testing  and  Scoring. 
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ORIENTATION:  Instructions  for  the  subject 

YOUR  FIRST  TASK  WILL  TEST  YOUR  VISION  WITH  THIS  APPARATUS.  IN  ALL  TESTS 
WE  WOUID  LDCE  YOU  TO  LOCK  THROUGH  THE  EYEEEECE  WHILE  RESTING  YOUR  HEAD  ON  THIS 
FOREHEAD  REST  (indicate). 

(insure  that  the  S  is  conrforatble  and  adjust  the  orthorater  height, 
if  necessary.  Set  the  Far  dial  to  position  and  make  sure  the 
eyepiece  is  in  the  Far  position  with  the  left  lens  covered.) 

YOU  SHOULD  SEE  12  SQUARES  OF  D3RFEKENT  SIZES.  THREE  IN  THE  TOP  ROW,  FOUR 
IN  THE  MEDDLE  AND  FIVE  IN  THE  BOTTOM  ROW.  DO  YOU  SEE  THEM?  EACH  SQUARE  IS 
CALLED  A  TARGET. 

(Show  S  the  demonstration  card  and  sheet.) 

IN  EACH  TARGET  THERE  IS  A  CHECKERBOARD  PATTERN  IN  ONE  OF  FOUR  LOCATIONS, 
EiTHEH  AT  THE  TOP  (indicate  on  demonstration  card),  BOTTOM,  RIOT  OR  LEFT.  THE 
PATTERN  WILL  NEVER  APPEAR  IN  THE  CENTER. 

(Suggest  to  S  that  he  look  in  orthorster.) 

DO  YOU  SEE  THE  CHECKERBOARD  PATTERNS?  EACH  TIME  YOU  ARE  TESTED  I  WILL 
ASK  YOU  TO  TELL  ME  THE  POSITION  OF  THE  LARGEST  TARGET.  JUST  ANSWER  EITHER 
TOP  RIGHT,  TOP  LEFT,  BOTTOM  LEFT  OR  BOTTOM  RIGHT.  TEEN  I  WILL  ASK  YOU  WHERE 
THE  CHECKERBOARD  PATTERN  IS.  JUST  SAY  TOP,  BOTTOM,  RIGHT  OR  LEFT.  THEN  I  WILL 
SAY  "NEXT"  AND  YOU  WILL  TELL  ME  THE  POSITION  OF  THE  CHECKERBOARD  IN  THE  NEXT 
SMALLER  TARGET.  REMEMBER,  ALWAYS  READ  FROM  THE  LARGEST  TO  THE  SMALLEST  TARGET. 

(Indicate  to  S  on  the  demonstration  sheet  the  pattern  he  is  to  read.) 

AND  WAIT  TILL  I  SAY  "NEXT"  HFFoKE  uOING  TO  THE  NEXT  SMALLER  TARGET. 

WHEN  THE  PATTERN  GETS  HARTER  TO  SEE,  YOU  MAY  GUESS,  *UT  ONLY  IF  YOU  HAVE  SOME 
IDEA  GF  WHERE  IKE  CHECKERBOARD  PATTERN  IS.  DON'T  MAKE  A  WILD  GUESS  IF  YOU  HAVE 
NO  IDEA  AT  ALL. 

(Make  sure  the  far  dial  is  set  at  #6) 

OK,  NOW  TELL  ME  WHERE  IKE  LARGEST  TARGET  IS.  (8  should  say  TOP  LEFT. 
Correct  any  mistakes  in  procedure.)  (Have  the  S  read  as  far  as 
he  can,  reminding  him  to  wait  till  you  ssy  NEXT  before  reading 
the  next  ■nailer  target-) 

Tne  correct  response  to  plate  #6  are  B  R  L 

B  L  R  L 
L  R  T  R  T 

HaGMBER,  ON  THIS  PLATE  IKE  LARGEST  TARGET  WAS  ON  TKE  TOP  LJT  OF  THE 
PLATE  BUT  ISIS  WILL  SOT  ALWAYS  BE  TRUE.  SOMETIMES  YOU'LL  BE  STARTING  AT  THE 
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* 

VISUAL  ACUITY  (Far  and  tear) 


TOP  SIGHT  OR  BOTTOM  RIOT  OR  BOTTOM  DEPT  OR  A  HATE.  BUT,  WHEREVER  THE  POSITION 
OP  THE  LARGEST  TARGET,  ALWAYS  START  WITH  IT  WHEN  YOU  READ,  ARE  THERE  ANY 
QUESTIONS? 

(Always  follow  the  sequence  of  plates  indicated  by  the  numbers 
in  parentheses  on  the  Data  Collection  Sheet.  Don't  forget  to 
change  the  position  of  the  eyepiece  from  near  to  far  each  time 
and  to  turn  over  the  answer  sheet . ) 

(Turn  to  the  first  plate  indicated  on  response  sheet.) 

OK,  WHERE  IS  THE  LARGEST  TARGET?  (S  responds  correctly.)  AND  WHERE 
IS  THE  CHECKERBOARD?  (S  responds  correctly.)  NEXT,  etc.,  etc.,  etc. 

(Continue  the  test  trial  until  the  S  makes  an  error.  Conduct 
the  second  Far  Acuity  trial  using  the  same  procedures.  Then, 
conduct  the  two  Near  Acuity  trials,  always  asking  for  target 
location  before  each  set  of  acuity  readings.) 


-50- 


B;  JEIINE:  Instructions  far  the  subject 


DON'T  FORGET  TO  READ  THF  POSITION^  OP  THE  CHECKBOAHDS  ALWAYS 

GOING  FROM  THE  LARGEST  TO  THE  2IALLEST  TARGET.  DO  NOT  GUESS  IF  YOU 

CANNOT  SEE  DIFFERENCE  AT  ALL  IN  THE  SQUARES  IN  THE  TARGE!  WAIT 

FOR  Mfc  TO  SAV  "NEXT"  BEFORE  MAKING  THE  NEXT  RESPONSE. 

(When  S  c'^es  to  the  threshold  targets,  remind  him  that 
he  should  guess  only  if  he  can  detect  sene  difference 
In  the  squares.) 


Instructions  for  the  subject 


DO  YOU  ES-IEKDER  HOW  TO  TAKE  THIS  TEST?  REMEMBER— FIRST  TELL  ME 
THE  POSITION  OF  THE  LARGEST  TARGET,  THEN  bAY  WHETHER  THE  CHECKERBOARD  IS 
RIGHT,  LEFT,  TOP  CR  BOTTOM.  ALWAYS  GO  FROM  THE  LARGEST  TO  THE  SMALLEST 
SQUARE  ACROSS  EACH  ROW.  DON'T  FORGET  TO  WAIT  UNTIL  I  SAY  "NEXT"  BEFORE 
CONTINUING. 

NOW,  WHERE  IS  THE  LARGEST  TARGET? 

(If  S  does  not  respond,  repeat  ut>  to  three  times  within  a  one- 
minute  period.  If  there  is  Btill  no  response,  ask:) 

WHAT  IS  THE  POSITION  OF  THE  FIRST  CHECKERBOARD? 

(Aak  S  to  point  position  if  he  has  difficulty  speaking. 

If  S  still  does  not  respond  after  three  such  attempts 
within  a  one  minute  period#  trrminats  and  go  on  to  the 
next  test.) 
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MINNESOTA  (Displacing) 


ORIENTATION:  Instructions  for  the  subject 

THE  OBJECT  OF  THIS  TEST  IS  TO  SEE  HOW  FAST  YOU  CAN  MOVE  THE  BLOCKS 
INTO  THE  VACANT  HOLE. 

THIS  IS  THE  WAY  YOU  DO  THE  TEST:  (Move  the  blocks  while  saying  the 
following:)  FILL  THE  TOP  HOLE  WITH  THE  BLOCK  BELOW  IT,  THE  NEXT  EMPTY  HOLE 
WITH  THE  BLOCK  JUST  BELOW,  AND  KEEP  ON  DOING  THIS  UNTIL  THE  BOTTOM  HOLE  IN 
THE  FIRC7T  COLLMN  IS  EMPTY.  NOW  FILL  THE  BOTTOM  HOLE  WITH  THE  BOTTOM  BLOCK  IN 
THE  SECOND  COLUMN.  IN  THIS  COLIMN  KEEP  FILLING  EACH  EMPTY  HOLE  WITH  THE  BLOCK 
ABOVE  IT,  UNTIL  THE  TOP  HOLE  IS  EMPTY;  CONTINUE  MOVING  THE  BLOCKS  IN  THIS 
WAY  UNTIL  YOU  ARE  TOLD  TO  STOP.  YOU  WILL  HAVE  30  SECONDS  IN  WHICH  TO  MOVE  AS 
MANY  BLOCKS  AS  YOU  CAN. 

YOU  MAY  USE  EITHER  HAND,  BUT  YOU  MUST  USE  THE  HAND  YOU  CHOOSE  THROUGH¬ 
OUT  THE  TESTS.'  WHICH  HAND  WOULD  YOU  PREFER  TO  USE?  (record  in  the  upper-right 
hand  corner  of  the  data  collection  sheet) . 

USE  YOUR  FREE  HAND  TO  STEADY  THE  BOARD.  BE  SURE  THAT  THE  BLOCKS  ARE 
ALL  THE  WAY  DOWN.  IF  ANY  BLOCKS  DROP,  DO  NOT  STOP  TO  PICK  THEM  UP,  BUT  CON¬ 
TINUE  FILLING  THE  HOLES.  (Put  the  blocks  into  the  starring  position). 

LET'S  TRY  A  PRACTICE  TRIAL;  WHEN  I  SAY  "READY"  JUT  YOUR  (RIGHT,  LEFT) 
HAND  ON  THE  FIRST  BLOCK  YOU’RE  GOING  TO  MOVE. 

READY? 

GO! 

(Allow  the  subject  to  move  12  blocks.  Watch  the  subject 
to  be  sure  he  ic  doing  the  teat  properly.  Give  any  help 
needed  on  the  practice  trial) . 

— . PRACTICE .  (12  blocks) 

STOP  AND  TAKE  A  SHORT  REST  PERIOD 

- REST -  (15  seconds) 

(Reset  blocks) 

HOW  LET’S  START  THE  FIRST  TRIAL.  ARE  YOU  READY? 

GO’ 

- TEST -  (30  seconds) 

STOP! 

YOU  WILL  NOW  HAVE  A  SHORT  REST  PERIOD 

- - - REST -  (P>  seconds) 

(Reset  blocks) 

NOW  GET  SET  FOR  TICE  SECOND  TRIAL.  ARE  YOU  READY7 

CO! 

. TEST 


STOP! 
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(30  seconds) 


MINNESOTA  (Displacing) 


BASELINE:  Instructions  for  the  subject 

(Before  each  baseline  test  say  to  the  subject:) 

DON'T  FORGET  -  WHEN  I  SAY  "READY"  TUT  YOUR  (RIGHT,  LETT)  HAND  ON 
THE  FIRST  BLOCK  YOU  ARE  GOING  TO  MOVE?  WHEN  I  SAY  "GO"  START  FILLING  THE  EMPTY 
HOLES. 

WE'LL  NOW  HAVE  A  PRACTICE  TRIAL 
READY? 

qq.  Stop  the  S  after 

he  hew  correctly  moved 

. — - PRACTICE - - - —  (12  blocks) 

(Reset  the  blocks) 

NOW  WE'LL  START  THE  FIRST  TRIAL. 

READY? 

GO! 

. * - TEST— . — -  (30  seconds) 

YOU  WILL  NOW  HAVE  A  SHORT  REST  PERIOD 

- .. - - — REST-  - — - — -  (15  seconds) 

(Reset  the  blocks) 

NOW  GET  SET  FOR  THE  NEXT  TRIAL 
READY? 

GO! 

- - - - — - - -TEST — — - - - -  (30  seconds) 

THAT  IS  THE  END  OF  T«E  TEST. 
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MINNESOTA  (Displacing) 


EXPERIMENTAL:  Instructions  for  the  subject 

(Before  each  experimental  test  ask  the  subject:) 

DO  YOU  REMEMBER  WHAT  YOU  ARE  SUPPOSED  TO  DO? 

DON'T  FORGET  -  WHEN  I  SAY  ''READY"  HJT  YOUR  (RIGHT,  LETT)  HAND  ON 
THE  FIRST  BLOCK  YOU'RE  GOING  TO  MOVE.  WHEN  I  SAY  "GO”  START  FILLING  THE  EMPTY 
HOLES. 

WE'LL  NOW  HAVE  A  PRACTICE  TRIAL 
HEADY? 

t  ‘  (if  the  S  does  not  get  "READY"  repeat  up  to  3  times  in  one 
minute:  "TOT  YOUR  HAND  ON  THE  BLOCK."  If  necessary,  place 
his  he"!  on  the  block.) 

GO! 

(if  the  S  does  not  respond,  repeat  a  maximum  of  3  times  in  one 
minute:  "MOVE  THE  BLOCK  INTO  THE  HOLE."  If  the  S  Btill  does  not 
respond,  he  will  be  considered  untestable.  Go  to  the  next 
apparatus . ) 

. -  PRACTICE . . — -  (12  blocks) 

NOW  WE'LL  START 
READY?  (same  as  above) 

GO!  (same  as  above) 

- -TEST - — - — — — — — —  (30  seconds) 

YOU  WH  NOW  HAVE  A  SHORT  REST  PERIOD 

- — - REST - - - - - — -  (15  eeconds) 

NOW  GET  SET  FOP.  THE  NEXT  TRIAL 
HEADY?  ( same  eta  above ) 

GO!  (same  as  above) 

- TEST - - — - -  (30  seconds) 

THAT  IS  THE:  END  OF  THE  TEST. 


HAND  GRIP 


ORIENTATION:  Instructions  for  the  subject 

(Prior  to  each  test,  ensure  that  the  pointer  is  set 
at  zero.) 

THE  NEXT  TEST  WILL  MEASURE  YOUR  GRIP  STRENGTH,  YOUR  TASC  WILL  BE 
TO  SQUEEZE  THIS  HAND  GRIP  AS  HARD  AS  YOU  CAN,  ( indicate  grip) . 

YOU  MAY  USE  EITHER  HAND,  BIT  YOU  MUST  USE  THE  SAME  HAND  IN  ALL  TEST 
SESSIONS.  WHICH  HAND  WOULD  YOU  PREFER?  (record). 

YOU  WILL  STAND  ALONG  SIDE  OF  THE  HAND  GRIP  AND  SQUEEZE  WITH  YOUR 
LEFT,  RIGHT)  HAND  LIKE  THIS  (demonstrate  position  and  squeeze),  (reset). 

WHEN  I  SAY  "READY”  STAND  BY  THE  HAND  GRIP  AND  PLACE  YOUR  HAND  ON  IT. 
DO  NOT  SQUEEZE  UNTIL  I  SAY  GO.  ONLY  SQUEEZE  ONCE,  AS  HARD  AND  AS  STEADILY 
AS  YOU  CAN.  DO  NOT  LIFT  OR  HJ3H  THE  GRID;  JUST  SQUEEZE  IT  ONCE  FOR  ABOUT 
A  SECOND  AND  THEN  RELEASE  IT.  LET'S  TRY  A  PRACTICE  TRIAL.  ANY  QUESTIONS? 
READY? 

GO! 

(Watch  the  subject  to  be  sure  that  he  is  responding 
properly.  Give  WV  help  needed  on  the  practice  trial.) 

- - - — - - -TRIAL - - - —  (l  squeeze) 

STOP! 

YOU  WILL  NOW  HAVE  A  SHORT  REST  JEERIOD. 

— - . —REST .  (l  minute) 

NOW  LET'S  START  THE  FIRST  TRIAL. 

READY? 

GOJ 

- - - TRIAL -  (l  squeeze) 

STOP! 

YOU  WILL  NOW  HAVE  ANOT’TR  REST  PERIOD. 

. REST .  (l  minute) 

NOW  GET  SET  FOR  THE  NEXT  TRIAL. 

READY? 

GO! 

- SQUEEZE -  (l  squeeze) 

STOP! 
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HAND  GRIP 


BASEUHB;  Instructions  for  the  subject 

(Before  each  baseline  test  say  to  the  St) 

DON'T  FORGET  -  WHEN  I  BAY  "READY, "  GET  READY  TO  SQUEEZE;  WHEN  I  SAY 
"GO"  SQUEEZE  ONCE,  AS  HARD  AND  AS  STEADILY  AS  YOU  CAN.  REMEMBER  TO  USE 
YOUR  (RIGHT,  LEFT)  HAND. 

DO  YOU  HAVE  ANY  QUESTIONS? 

READY? 

GO! 

- TRIAL - - -  (l  squeeze) 

YOU  WILL  NOW  HAVE  A  SHORT  REST  PERIOD . 

- REST - — -  (l  minute) 

NOW  GET  SET  FOR  THE  NEXT  TRIAL. 

READY? 

GO! 

- — TRIAL - — -  (l  squeeze) 

THAT  IS  THE  END  OF  THE  TEST. 


-56- 


HAND  GRIP 


EX PERIMEICTAL:  instructions  for  the  subject 

(Before  each  experimental  test  ask  the  subject: ) 

DO  YOU  REMEMBER  WHAT  YOU  WERE  SUPPOSED  TO  DO? 

DON'T  FORGET  -  WHEN  I  SAY  "READY,"  GET  READY  TO  SQUEEZE:  WHEN  I  SAY 
"GO"  SQUEEZE  ONCE,  AS  HARD  AND  AS  STEADILY  AS  YOU  CAN.  REMEMBER  TO  USE 
YOUR  (RIGHT,  LEFT)  HAND. 

DO  YOU  HAVE  ANY  QUESTIONS? 

READY? 

(if  the  subject  does  not  get  "ready",  put  him  into 
position  and  say,  "NOW  CCME  ON,  PUT  YOUR  HAND  ON  THE 
GRIP."  Repeat  a  maximum  of  3  times  in  one  minute.) 


(If  he  does  not  squeeze,  repeat, "NOV  SQUEEZE  AS  HARD  AS 
YOU  CAN."  You  may  also  repeat  this  no  more  than  3  times  in  one 
minute  If  the  subject  still  does  not  respond,  he  will  be  con¬ 
sidered  unt eat able.  Go  to  the  next  apparatus.) 

- TRIAL - — - -  (l  squeeze) 

YOU  WILL  NOW  HAVE  A  SHORT  REST  PERIOD. 

. . . —REST . .  (1  minute) 

NOW  GET  SET  FOR  THE  NEXT  TRIAL. 

READY? 

( same  as  above ) 

GO?  ( name  as  above ) 

- - TRI/L — - — -  (l  squeeze) 


THAT  IS  THE  END  OF  THE  TEST 


BALANCE  TEST 


ORIENTATION;  Instructions  for  the  subject 

YOUR  TANK  WILL  BE  TO  BALANCE  YOURSELF  ON  THIS  RAIL  (point  to  rail) 
USING  ONLY  ONE  FOOT .  YOU  MAY  USE  EITHER  FOOT,  BUT  YOU  MUST  USE  THE  SAME 
FOOT  THROUGHOUT  THE  TESTS.  WHICH  FOOT  WOULD  YOU  PREFER?  (record). 


YOU  WILL  FLACE  YOUR  (RIGHT,  LEFT)  FOOT  LENGTHWISE  ON  THE  RAIL. 

( Demonstrate)  YOUR  SCORE  WILL  BE  THE  AMOUNT  OF  TIME  YOU  BALANCE  ON  THE  RAIL 
WITHOUT  TOUCHING  THE  FLOOR  OR  THE  PLATFORM.  WHEN  I  SAY  "READY"  PLACE  YOUR 
FOOT  ON  THE  RAIL.  WHEN  I  SAY  "GO,"  LOT  YOUR  OTHER  FOOT  AND  BALANCE .  TRY 
TO  BALAIJCE  UP  TO  20  SECONDS.  THE  SCORING  WILL  START  AS  SOON  AS  YOU  LIFT 
YOUR  OTHER  FOOT.  THE  SCORING  Will,  STOP  EITHER  WHEN  YOU  TOUCH  THE  FLOOR  OR 
THE  PLATFOPM,  OR  WHEN  20  SECONDS  IS  UP.  LET'S  TRY  A  PRACTICE  TRIAL.* 


DO  YOU  HAVE  ANY  QUESTIONS? 

(answer  all  questions) 

READY? 

GO! 

- PRACTICE -  (10  seconds) 

(Watch  the  subject  to  be  Bure  he  iB  doing  the  tept 
properly-  Give  any  help  needed  on  the  practice  trial.) 

STOr!  YOU  WILL  now  HAVE  a  SHORT  rest  period. 

- — -REST — - — — - —  ( 10  seconds) 


NOW  LETT'S  START  THE  FIRST  TRIAL.  ARE  YOU  READY? 


READY? 

GO! 

. TKIAL- 


.20  seconds) 


STOP!  YOU  WILL  NOW  HAVE  ANOTHER  REST  iERIOD. 

_ REST -  ( 10  seconds) 

NOW  GET  SET  FOR  THE  NEXT  TRIAL.  ARE  YOU  READY? 

HEADY? 

GO! 

_ _ _ —TRIAL -  (20  seconds) 

STOP! 

NOTE:  If  at  any  time  an  S  balance*  for  leas  than  5  aecs.,  do  not  record  a 
score,  but  let  him  try  immediately  to  balance  again.  A  total  of 
3  tries  should  be  permitted.  If  8  fall*  three  times  to  balance 
far  at  least  5  sect.,  record  a  aero. 
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FALAHOE  TEST 


BASELINE :  Instructions  for  the  subject 


DON’T  FORGET  ~  WHEN  I  SAY  "HEADY,"  PUT  YOUR  (RIGHT, LEFT)  FOOT  ON  THE 
RAIL.  WHEN  I  RAY  "GO,"  YOU  WILL  BALANCE  AND  THE  SCORING  WILL  START? 
DO  YOU  HAVE  ANY  QUESTIONS? 

WE’LL  NOW  HAVE  A  SHORT  PRACTICE. 

READY? 

GOJ 

- PRACTICE .  (10  seconds) 

STOP! 

WE’LL  NOW  START  THE  FIRST  TRIAL. 

READY? 

GO! 

. TRIAL- .  (20  seconds) 

STOP! 

YOU  WILL  NOW  HAVE  A  SHORT  REST  PERIOD. 

- REST — -  ( 10  seconds) 

NOW  GET  SET  FOR  THE  NEXT  TRIAL. 

READY? 

GO! 


STOP! 


•TRIAL- 


(20  seconds) 


BALANCE  TEST 


EX  PKRJHjMlTAJ Ine  tract  lone  for  the  subject 

DO  YOU  REMEMBER  WHAT  YOU  ARE  SUPPOSED  TO  DO? 

DON'T  FORGET  —  WHEN  I  SAY  "READY, "  PUT  YOUR  (RIGHT,  LEFT)  FOOT  ON 
KAIL.  WHEN  I  GAY  "GO,"  YOU  WILL  BALANCE  AND  THE  SCORE  WILk  START. 


DO  YOU  HAVE  ANY  QUESTIONS? 

WE'LL  NOW  HAVE  A  SHORT  FRACTICE. 

READY? 

(if  he  does  not  get  set,  put  him  into  position  and 
say:  "NOW  CCME  ON,  PUT  YOUR  FOOT  ON  THE  RAIL".  Repeat 
a  maximum  of  3  times  in  1  minute.) 

GO! 

(if  he  docs  not  start,  says 

"NOW  LIFT  YOUR  OTHER  FOOT  AND  BALANCE;"  Repeat  in  1  min.,  a 
maximum  of  3  times.  If  the  subject  still  does 
not  respond,  he  will  be  considered  untestable. 

Go  to  the  next  apparatus.) 

- PRACTICE-- - - - -  (lO  seconds) 


STOP! 

WE'LL  NOW  START  THE  FIRST  TRIAL. 

READY?  (same  as  above) 

GO!  (same  as  above) 

. TRIAL- 


STOP! 


WE 'Ll,  NOW  HAVE  A  SHORT  REST  PERIOD. 


REST 


NOW  GET  SR?  FOR  THE  NEXT  TRIAL. 
READY?  (same  as  above) 

GO!  (same  as  above) 

. TRIAL- 


STOP! 


(20  seconds) 


(10  aecondb) 


(20  seconds) 
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ADtCTTOR 


OKI  ROTATION;  In struct lone  for  the  subject 

THIS  IS  A  TEST  OF  HCV  WELL  YG'J  CAN  ADD  'MBERS.'  THIS  SHOWS  YOU  WHAT 
THE  FROBLEMS  WILL  LOCK  LJKE  (shew  S  the  practice  problem).  THE  FIRST  PROBLEM 
HAS  BEEN  WORKED  CORRECTLY.  NOTICE  THAT  THE  ATw.-TL  10  THE  PROBLEM  IS  PLACED 
IN  THE  BOX  BELOV  THE  PROBLEM.  PLEASE  WORK  THE  SECOND  PROBLEM  AND  RET  THE 
ANSWER  IN  1.,;  BOX  BELOW  IT. 

DO  YOU  HAVE  ANY  QUESTIONS  BEFORE  YOU  BEGIN? 

OK,  YOU  MAY  BEGIN. 

(After  the  subject  has  solved  the  practice  problem  and 
you  have  corrected  ary  procedural  errors,  give  him  the 
test  sheet  containing  ninety  problems,  and  read  him 
the  following  instructions;) 

YOU  WILL  BE  GIVEN  THREE  MINUTES  IN  WHICH  TO  SOLVE  AS  M.'NT  OF  THESE 
PROBLEMS  AS  POSSIBLE.  DON'T  SKIP  ANY  PROBLEMS.  WORK  THEM  FROM  LEFT  TO 
RIGHT  STARTING  ON  THE  TOP  LINE.  WOFK  AS  QUICKLY  AS  YOU  CAN  BUT  ALSO  TRY  TO 
BE  AS  ACCURATE  AS  YOU  CAN.  I  WILL  TELL  YOU  WHEN  THREE  MINUTES  ARE  UP. 

ANY  QUESTIONS? 

RElADn 

GO! 

(Watch  the  subject  to  be  sure  that  he  is  responding 
properly.  Give  any  help  needed  on  the  practice  trial.) 

-- — - - — - TEST -  (3  minutes) 


STOP! 

TOT  T3  MS  END  OF  ItlE  TEST. 
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ADDITION 


BASELINE -  Instructions  for  the  subject 

DON'T  FORGET  -  WHEN  I  SAY  "GET  READY, "  PREPARE  TO  ADD  THE  PRACTICE 
PROBLEM?  WHEN  I  SAY  "GO,"  START  TO  ADD.  KEEP  WORKING  UNTIL  I  SAY  "STOP.” 
WE'LL  NOW  HAVE  A  IRACTICE  PROBLEM.  DO  YOU  HAVE  ANY  QUESTIONS? 

READY? 

GO! 

-HtoCTICE -  (l  problem) 

CK,  NOW  WE'LL  START  THE  TEST. 

READY? 

GO! 


■TEST- 


(3  minutes) 


STOP! 

THAT  IS  THE  END  OF  THE  TEST. 
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ADDITION 


EXHguMERTAL:  Instructions  for  the  subject 

DO  YOU  REMEMBER  WHAT  YOU  ARE  SUPPOSED  TO  DO? 

DON'T  FORGET  -  WHEN  I  SAY  "READZ, "  FKEPARE  TO  ADD  THE  FIRST  FROBI04. 
WHEN  I  SAY  "GO,"  START  TO  ADDS  KEEP  WOPKTNG  UNTIL  I  SAY  "STOP,"  WE'LL 
START  WITH  A  PRACTICE  PROBLEM.'  ANY  QUESTIONS? 

READY? 

(if  the  S  does  not  get  "READY"  repeat  a  maximum  of  3  times  in 
1  min.:  "HOLD  THE  PENCIL  AND  GET  READY  TO  ADD  THE 
PROBLEMS."  If  necessary,  place  the  pencil  in  hie  hand.) 


GO! 

(if  the  S  does  not  respond,  repeat  a  maximum  of  3  times  in  1  min.! 
"START  ArraNG."  If  the  S  still  does  not  respond,  he  will 
he  considered  untest able.  Go  to  the  next  apparatus.) 

- PRACTICE -  (l  problem) 

X,  WE'LL  START  THE  TEST. 

READY?  (same  as  above) 

GO!  (same  as  above) 

. -TEST - - - -  (3  minutes) 

STOP! 

THAT  IS  THE  END  OF  THE  TEST. 
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MEMORY 


ORIENTATION;  Instruction*  for  the  subject 

THIS  IS  A  TEST  OF  HOW  WELL  YOU  REMEMBER  NUMBERS.  WHEN  I  START  THE 
TAPE  RECORDER,  YOU  WILL  HEAR  THE  WORD  "READY, "  FOLLOWED  BY  A  GROUP  OF  NUMBERS. 
LISTEN  CAREFULLY  TO  THESE  NUMBERS  BECAUSE  YOU  MUST  REPEAT  THEM  TO  ME  IMMEDI¬ 
ATELY  IN  THE  SAME  ORDER  THAT  YOU  HEARD  THEM.  DON’T  WAIT  FOR  ME  TO  ASK  YOU 
TO  REPEAT  THEM.  FIRST,  LET'S  TRY  A  PRACTICE  RUN.  YOU  WILL  HEAR  THE  WORD 
"READY, "  FOLLOWED  BY  THREE  NUMBERS.  I  WANT  YOU  TO  REPEAT  THEM  BACK  TO  ME. 

(Press  the  start  key  of  the  tape  recorder.  When  the  three 
numbers  have  been  presented,  stop  the  tape  recorder  immedi¬ 
ately.  Listen  for  the  response  of  the  subject  and  compare 
his  response  with  the  digits  listed  on  the  master  sheet  of 
correct  digits.  If  the  subject  is  wrong,  try  to  determine 
whether  he  mi sunder stood  the  instructions  end  give  all  the 
help  needed.} 

LURING  THE  TEST  PERIOD,  YOU'LL  FIRST  BE  ASKED  TO  REPEAT  A  GROUP  OF 
THREE  NUMBERS.  YOU'LL  HAVE  15  SECONDS  TU  ANSWER.  REMEMBER  TO  REFEAT  THE 
NUMBERS  BACK  IMMEDIATELY.  AT  THE  END  OF  15  SECONDS,  YOU'LL  AGAIN  HEAR  "REACT, " 
ALLOWED  BY  A  SECOND  GROUP  OF  IHHEE  NUMBERS,  AND  AGAIN,  YOU'LL  HAVE  15  SECONDS 
TO  REPEAT  THEM.  WHEN  YOU'VE  FINISHED  THE  TWO  GROUPS  OF  THREE  NUMBERS,  YOU'LL 
BE  GIVEN  TWO  GROUPS  OF  FOUR  NUMBERS,  THEN  TWO  GROUPS  OF  FIVE  NUMBERS,  AND  SO  ON. 
EVEN  IF  YOU  THINK  YOU  CAN'T  REMEMBER  THE  NUMBERS,  TRY  TO  GUESS  THEM.  ANY  QUES¬ 
TIONS? 

(Answer  the  subject's  quest ions  here  if  he  has  any.) 

OK.  LET'S  F*r-TN. 

iu...  Mie  *wure  key  on  the  tape  recorder.) 

. TRIAL- . 

(At  each  level  tested,  record  a  +  for  every  correct  response 
and  a  -  for  every  i  correct  response.  Continue  testing 
wrtil  the  S  misses  two  number  groups  at  a  given  level.  Re¬ 
cord  as  the  score  the  highest  level  on  which  at  least  one 
correct  response  was  made.) 
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MEMOFQT 


BASELINE?  Instructions  for  the  subject 

(Before  each  baseline  test,  ensure  that  the  tape  Is 
set  at  the  right  place  at  the  start  of  each  test 
session) 

DON’T  FORGET,  REHEAT  THE  NUMBERS  YOU  HEAR  IMMEDIATELY .  DON’T  WAIT 
FOR  ME  TO  ASK  YOU  TO  REHEAT  THEM. 

OK.  LET’S  BEGIN  THE  TEST. 

(Press  the  start  key  of  the  tape  recorder;  score  as 
indicated  on  the  Orientation  page). 
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MEMORY 


EKPERIMEOTAI;  Instructions  for  the  subject 

DO  YOU  KSMEMEER  WHAT  YOU  ARE  SUPPOSED  TO  DO? 

DON’T  FORGET,  REPEAT  THE  NUMBERS  IMMEDIATELY  -  DO  NOT  WATT  FOR  ME 
TO  REPEAT'  THEM, 

OK,  LET’S  BEGIN  THE  TEST. 

(if  the  S  does  not  respond  in  the  15  sec.  interval,  stop 
the  recorder  before  the  next  set  of  numbers  is  presented, 
and  say  to  S:  "REPEAT  THE  NUMBERS  YOU  JUST  HEARD,"  If 
no  response, 

a)  ensure  that  the  S  is  paying  attention 

b)  return  the  tape  to  the  set  of  numbers 
just  presented 

c)  ssy:  "NOW  REPEAT  THE  NUMBERS  YOU  HEAR" 

d)  replay  the  numbers  and  mit  15  secs, 
for  a  response. 

If  no  response  say;  "CCME  ON  NOW,  REPEAT  THE  NUMBERS  YOU 
JUST  HEARD." 

If  no  response  in  15  secs.,  terminate  the  Memory  Test  and 
proceed  to  the  next  test). 


TIME  ESTIMATION 


ORIENT  ATION;  Instructions  for  the  subject 

(Prior  to  each  test,  ensure  that  the  equipment  is  operating 
correctly,  AND  that  the  switch  is  in  the  OFF  position.  The 
first  time  the  S  comes  in,  read  him  the  following:) 

THIS  IS  A  TEST  TO  MEASURE  YOUR  ABILITY  TO  ESTIMATE  A  TIME  PERIOD 
OF'  10  SECONDS!  EACH  YOU  MAKE  AN  ESTIMATE,  YOU  MUST  THROW  THIS  SWITCH  FROM 
THE  "OFF"  TO  THE  "ON"  POSITION  LIKE  THIS?  (demonstrate  by  throwing  the  switch  ON) 
THEN,  YOU  SHOULD  COUNT  SILENTLY  TO  YuURSELF  FROM  1  to  10,  AT  A  RATE  THAT  YOU 
FEEL  IS  ONE  COUNT  PER  SECOND.  WHEN  YOU  HAVE  COUNTED  TO  10,  RETURN  THE  SWITCH 
TO  THE  OFF  POSITION  LIKE  THIS?  (demonstrate  by  throwing  the  switch  OFF) 

THE  ACTUAL  TIME  IS  RECORDED  ON  THIS  CLOCK  HERE  { indi  cate  the  clock) .  DURING  THIS 
SESSION,  I  WILL  TELL  YUU  WHAT  YOUR  ACTUAL  TIKE  WAS  SO  THAT  YOU  CAN  "SET"  YOURSELF 
TO  COUNT  AS  CLOSE  TO  10  SECONDS  AS  POSSIBLE.  LATER  ON  IN  THE  EXPERIMENT',  YJ  ; 
WON’T  BE  TOLD  HOW  GOOD  YOUR  ESTIMATES  WERE,  BUT  YOU  CAN  FIND  THIS  OUT  AFTEi  t' 
THE  STUDY  IS  OVER. 

I’D  LIKE  YCU  TO  TRY  AN  ESTIMATE  NOW.  ALWAYS  WAIT  UNTIL  I  SAY  "GO" 

I  COWING  THE  SWITCH  TO  ON!  THEN  COUNI  TO  Y0URSE1F  FROM  1  to  10  AND 

TTCH  TO  OFT’.  DO  YOU  HAVE  ANT  QUESTIONS? 

(Answer  all  questions  to  ensure  that  the  S  understands  and 
can  follow  the  instructions.) 

.1)  NOW  HAVE  A  PRACTICE  TRIAL.  I  WILL  SAY  "READY"  EACH  TIME  BEFORE 


DO  YOU  HAVE  ANT  QUESTIONS? 

OK,  READY? 

GO! 

(Watch  the  subject  to  be  sure  that  he  is  responding 
properly.  Give  any  help  needed  on  the  practice  trial.) 

— - - - PRACTICE--—-- - - — -  (l  estimation) 

FINE!  YOUR  ESTIMATION  WAS  _ . 

NOW  WE’LL  HAVE  10  TRIALS  IN  A  ROW. 

READY? 

GO! 

YOUR  ESTIMATION  WAS _ . 

(Repeat  thia  procedure  far  10  estimates) 
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BASELINE:  Instructions  for  the  subject 

(Before  each  oaseilne  test  ask  the  subject:) 

..  < 

* 

DON’T  FORGET  -  I  WILL  SAY  "READY"  BEFORE  EACH  TRIAL  AND  I  WILL 
SAY  "GO"  WHEN  YOU  ARE  TO  START?  REMEMBER  TO  COUNT  TO  YOUETEIF  FROM  1  TO  10 
THEN  THROW  THE  SWITCH  OFF.  ALL  ESTIMATIONS  WILL  HE  FOR  10  SECONDS. 

DO  YOU  HAVE  ANY  QUESTIONS? 

CK,  NOW  WE’LL  START  THE  FIRST  TRIAL. 

READY? 

GCI 

- - TES"- . . . —  (  5  estimations) 

(Repeat  this  procedure  for  5  estimations.  Do  not 
tell  the  S  his  score.) 


TIME  ESTIMATION 


EDCIERIMENTAL;  instructions  for  the  subject, 

(Before  each  experimental  test  ask  the  subject;) 

DO  YOU  REMEMBER  WHAT  YOU  ARE  SUPPOSED  TO  DO? 

DON'T  FORGET  -  I  WILD  SAY  "READY"  BEFORE  EACH  TRIAL  AND  I  WILL  SAY 
"GO"  WHEN  YOU  ARE  TO  START.  REMEMBER  TO  COUNT  TO  YOURSELF  FROM  1  TO  10  THEN 
THROW  THE  SWITCH  OFF.  ALL  ESTIMATIONS  WILL  BE  FOR  10  SECONDS. 

DO  YOU  HAVE  ANY  QUESTIONS? 

OK,  NOW  WE'LL  START  THE  FIRST  TRIAL. 

READY? 

(If  the  S  does  not  get  "READY"  repeat  a  maximum  of  3  times  in  1  min. 
"PUT  YOUR  HAND  ON  THE  SWITCH."  If  necessary,  place  his 
hand  on  the  swtich). 

go; 

(if  the  S  does  not  respond,  repeat  a  maximum  of  3  times  in  1  min.; 
"THROW  THE  SWITCH  AND  COUNT  TO  TEN."  If  the  S  still  does 
not  respond,  he  will  be  considered  unteotable.  Go  to  the 
next  apparatus) .  ' 

- — - — — -TEST— — — - — - —  (  5  estimations) 

(Repeat  this  procedure  far  5  estimations.  Do  not 
tell  the  S  his  score.) 
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SIMPLE  REACTION  TIME 


ORIENTATION:  Instructions  for  the  subject 

THIS  IS  A  TEST  TO  SEE  HOW  FAST  YOU  CAN  REACT'  TO  A  LIGHT;  YOUR 
TASL  /ILL  BE  TO  PRESS  THIS  BUTTON  (point)  WITH  YCUR  INDEX  FINGER  AS  FAST 
AS  YOU  CAN  WHEN  THE  LIGHT  COMES  ON.'  YOU  MAY  USE  EITHER  HAND.  WHICH  HAND 
WOULD  YOU  PREFER?  (record)  WHEN  I  SAY  "READY,"  ALWAYS  KEEP  YOUR  FINGER 
LIGHTLY  ON  THE  BUTTON.  WHEN  I  SAY  "GO,"  WAIT  FOR  THE  LIGHT  AND  PRESS  THE 
BUTTON  AS  SOON  AS  IT  APPEARS.  NEVER  HOLD  THE  BURTON  PRESSED  DOWN.  ALWAYS 
WAIT  FOR  THE  LIGHT  BEFORE  IRESST”*  THE  BUTTON.  IF  YOU  "JUMP  THE  GUN"  BEFORE 
THE  LIGHT,  AN  ERROR  WILL  BE  COUNTED  AGAINST  YOU. 

NOW  WE'LL  TRY  A  FEW  PRACTICE  TRIALS. 

(Ensure  that  switch  is  on  Demo,  that  the  Control  Boac  switch 
is  CFF  and  that  the  Remote  Jack  is  plugged  in) 

HEADY? 

GO!  (Press  the  button  for  each  stimulus) 

(Watch  the  subject  to  be  sure  that  he  is  responding 
properly.  Give  ary  help  needed  on  the  practice  trial.) 


- — — PRACTICE — - — ----- —  (4  demonstrations) 

CK,  YOU’LL  NOW  HAVE  A  SHORT  REST  PERIOD 

- REST- - - -  (30  seconds) 


(Record  clock  and  counter  readings) 

NOW  LET’S  START  THE  FIRST  TRIAL. 

READY? 

(Throw  twitch  to  Test.  Qreeu  Tight  should  appear  on  Control 
Boot.) 

GO!  ( Press  button  long  enough  for  Green  light  on  Control  Box 
to  go  off) 

. -TRIAL -  (10  stimuli) 

CK,  YOU'LL  NOW  HAVE  ANUBfflR  REST  PERIOD. 

. REST— -  (30  seconds) 

(Green  light  comet  back  on  after  10  stimuli  have  been  pre¬ 
sented.  Head  and  record  the  clock  and  counters  during  the 
rest  period.) 

I  NCW  GET  SET  FOR  THE  NEXT  TRIAL. 

|  *  BEAUT? 

I  GO!  ( Press  button) 
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SIMPLE  REACTION  TIME 


ORTEMATIONt  Instruction*  for  the  subject  ( Continued) 

- TRIAL- .  (10  stimuli) 

(record  clock  and  counter  readings) 

(Always  return  the  switch  to  Demo  position  and  reset  the 
clock  and  counters  to  be  ready  for  the  next  session) . 


*  Note  that  throwing  the  switch  from  Test  to  Demo,  will  act  like  a  Demo 
presentation. 


CTMFLF;  REACTION  TIME 


BASELINE:  Instructions  for  the  subject 

(Before  each  baseline  test,  ensure  that  switch  is  in 
Demo  position.) 

DON'T  FORGET  -  WHEN  I  SAY  "READY''  RJT  YOUR  (RIGHT,  LEFT)  INDEX 
FINGER  ON  THE  BUTTON.  WHEN  I  SAY  "GO,"  WAIT  FOR  THE  LIGHT  AND  PRESS  THE 
BUTTON  AS  SOON  AS  IT  APPEARS. 

WE'LL  NOW  HAVE  TWO  PRACTICE  TRIALS.  (Control  switch  should  be  on  Demo) 

READY?  GO!  (Press  button  for  each  stimulus) 

- — - --IRACTICE - - — .......  (2  stimuli) 

(Read  the  clock  and  counter  readings) 

NOW  WE'LL  START  THE  FIRST  TRIAL 
(Throw  switch  to  Test) 

READY7  GO!  ( FTess  button) 

- - - TEST - - -  (10  stimuli) 

YOU'LL  NOW  HAVE  A  SHORT  REST  PERIOD. 

....... — .... — — REST- — — - - — —  (30  seconds) 

(Record  the  clock  and  counter  readings) 

NOW  GET  SET  FOR  THE  NEXT  TRIAL. 

READY?  GO!  (Press  button) 

- - - - - TEST-- - - —  (10  stimuli) 

(Record  clock  end  counters) 

THAT  IS  THE  El©  OF  THE  TEST. 


SIMPLE  REACTION  TIME 


EXPERIMENTAL:  Instructions  for  the  subject 

(Before  each  experimental  test  ask  the  subject:) 

DO  YOU  REMEMBER  WHAT  YOU  ARE  SUPPOSED  TO  DO? 

DON'T  FORGET  -  WHEN  I  SAY  "READY,"  PUT  YOUR  (RIfflT,  LEFT)  INDEX 
FINGER  ON  THE  BUTTON.  WHEN  I  SAY  "GO, "  WAIT  FOR  THE  LIGHT  AND  HESS  THE 
BUTTON  AS  SOON  AS  IT  APPEARS. 

WE'LL  NOW  HAVE  TWO  PRACTICE  TRIAIS. 

DO  YOU  HAVE  ANY  QUESTIONS? 

READY? 

(Ensure  that  the  control  switch  is  on  Demo) 

(if  the  S  does  not  get  "READY"  repeat  in  1  min.  up  to 
3  times:  "NOW  PUT  YOUR  FINGER  ON  THE  BUTTON."  If 
necessary,  place  his  finger  on  the  button.) 

GO!  (press  control  button) 

(if  the  S  does  not  respond,  repeat  a  maximum  of  3  times  in  1  min.: 
"NOW  PUSH  THE  BUTTON."  If  the  S  still  does  not  respond, 
he  will  be  considered  unbeatable.  Go  to  the  next 
apparatus . ) 

— — - — - - — PRACTICT - - - - —  (2  demonstrations) 


NOW  WE'LL  START 
READY? 

(Throw  control  switch  to  Test) 

(If  the  S  does  not  get  "READY"  repeat  in  1  min.  up  to 
3  times:  "NOW  PUT  YOUR  FEKER  ON  THE  BUTTON."  If 
necessary,  place  his  finger  on  the  button.) 

GO!  (Press  control  button) 

(if  S  does  not  respond,  he  will  be  considered  untcstable. 

Go  to  the  next  apparatus.) 

- —TEST - - -  (10  stimuli) 

YOU  WILL  NOW  HAVE  A  SHORT  REST  PERIOD 

.............. .-BEST— ——————  (30  seconds) 

NOW  GET  SET  FOR  TOE  NEXT  TRIAL. 

■CEADf?  (same  as  above) 

GO!  (same  aa  above) 

- ... — - TEST— -  (10  stimuli) 

THAT  18  ITS  END  OF  THE  TEST. 

1  i 
f  * 
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APPENDIX  B 


METHODOLOGICAL  CONSIDERATIONS 


-  T*  - 


TABLE  5 


SUBJECT  DATA 


Trtmnt. 

S 

Init, 

Rank 

D.  0.  B.  * 

H.  G.  C.  * 

Specialty 

P 

1 

JR 

Pfc 

5/27/40 

15 

Corpeman 

L 

A 

2 

ER 

Pfc 

2/  7/45 

12 

Eng.  Equip.  Repairman 

C 

3 

JC 

Sp/4 

11/10/39 

12 

Lt.  Veh.  Driver 

E 

B 

4 

DP 

Pfc 

3/  5/42 

12 

Field  Artillery 

O 


5 

RN 

Pfc 

1/  9/44 

11 

Supply  Handler 

6 

RM 

Sp/4 

2/17/42 

12 

Infantry  Man 

S 

C 

7 

TB 

Pfc 

6/  2/42 

13 

Clinical  Psychol.  Spec. 

O 

8 

ND 

Pvt. 

12/12/42 

14 

Clerk 

P 

O 

9 

RH 

Sgt. 

11/  1/38 

12 

Armor  Crewman 

L 

10 

BR 

Sp/5 

7/17/44 

12 

Helicopter  Mech. 

A 

M 

11 

BS 

Pfc 

7/22/42 

14 

Clerk  Typist 

I 

12 

RW 

Pfc 

9/  5/43 

11 

Corpeman 

N 

E 

13 

BK 

Pfc 

3/  3/45 

12 

Construction  Mech. 

14 

JN 

Pfc 

1/31/44 

12 

Clerk  Typist 

15 

HS 

Sp/4 

9/27/44 

12 

Infantry  Crewman 

*D.O.B.  -  Data  of  Birth 

*H.  G.  C.  -  Highest  Grade  Completed 
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Table  6  Four-Subject  Test  Schedule 


1st  Day 

Time 

2nd  Day 

Time 

2nd  Da 

O 

0830-0945 

b.  5 

0830-0915 

d.  4 

0900-1015 

0845-0930 

0930-1045 

0900-0945 

1000-1115 

0915-1000 

R 

0945-1100 

DA 

0915-0930 

R&M 

1015-111*' 

0930-0945 

1045-1130 

0945-1000 

1115-1145 

1000-1015 

b.  1 

1100-1145 

R 

0930-1000 

d.  5 

1115-1200 

0945-1015 

1130-1215 

1000-1030 

1145-1230 

1015-1045 

M 

1145-1230 

d.  1 

1000-1045 

1200-1245 

1015-1100 

1215-1300 

1030-1115 

1230-1315 

1045-1130 

b.  2 

1230-1315 

M 

1045-1130 

1245-1330 

1100-1145 

1300-1345 

1115-1200 

1315-1400 

1130-1215 

R 

1315-1400 

d.  2 

1130-1215 

1330-1415 

1145-1230 

O 

1345-1430 

1200-1245 

R 

1400-1445 

1215-1300 

M 

b.  3 

1400-1445 

R 

1215-1330 

b 

141 5- 1 500 

1230-1345 

DA 

1430-1515 

1245-1400 

1445-1530 

1215-1300 

d 

R 

1445-1530 

d.  3 

1330-1415 

1500-1545 

1345-1430 

1515-1600 

1400-1445 

1530-1615 

1415-1500 

b.  4 

1530-1615 

R 

1415-1530 

1545-1630 

1430-1545 

1600-1645 

1445-1600 

1615-1700 

1500-1615 
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Time 

1530-1615 

1545-1630 

1600-1645 

1615-1700 

1615-1800 

1630-1815 

1645-1830 

1700-1845 

1900-? °45 
1815-1900 
1830-1915 
1845-1930 


Key 

Orientation 

Rest 

Mealtime 
Baseline  Test 
Session 
Dose  Admin¬ 
istration 
Dosage  Test 
Session 
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TABLE  10 
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1*  AWTRACT 


1*.  IPORSOHiMG  MILITARY  activity 

U.  S.  Amy  Chemical  Research  ana 
Development  laboratories 


The  present  Technical  Report  describes  one  of  a  series  of  studies  or. 
the  effects  of  drugs  on  Inman  perf ormance . 

3fce  study  investigated  the  effects  of  Scopolamine  (12  gama/kg.)  on  the 
ability  of  volunteer  subjects  to  perform  a  variety  of  tests  which  represented 
a  vide  r-inge  of  human  ability  in  the  areas  of  Sensory- Perceptual,  Psychomotor, 
Physical  Proficiency,  and  Cognitive  performance.  The  tests  Included  measures 
of  visual  acuity,  time  estimation,  reaction  time,  manual  dexterity,  balance, 
grip  strength,  addit  ion  and  short  term  memory  - 

The  results  showed  the  following: 

1.  Scopolamine  generally  caused  a  decrement  in  performance  in  all  <"sts, 

2.  In  general,  performance  was  poorest  frem  two  to  four  hours  after 
drug  administration. 

3.  Among  the  abilities  studied,  Near  Visual  Acuity  was  most  severely 
affected,  while  Grip  Strength,  Reaction  Time  and  Time  Estimation 
were  only  slightly  affected 

It  was  concluded  that  the  results  were  encouraging  for  the  continued  de¬ 
velopment  of  a  Basic  Abilities  Test  Battery. 
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